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How To Use This Soil Survey 


General Soil Map 


The general soil map, which is the color map preceding the detailed soil maps, shows the survey area 
divided into groups of associated soils called general soil map units. This map is useful in planning the 
use and management of large areas. 


To find information about your area of interest, locate that area on the map, identify the name of the 
map unit in the area on the color-coded map legend, then refer to the section General Soil Map Units 
for a general description of the soils in your area. 


Detailed Soil Maps 


The detailed soil maps follow the general soil map. These maps can 
be useful in planning the use and management of small areas. 


To find information about 
your area of interest, 
locate that area on the 
Index to Map Sheets, 
which precedes the soil 
maps. Note the number of 
the map sheet, and turn to 
that sheet. 


MAP SHEET 


Locate your area of 
interest on the map 
sheet. Note the map unit 
symbols that are in that 
area. Turn to the Index 
to Map Units (see Con- 
tents), which lists the map 
units by symbol and 
name and shows the 
page where each map MAP SHEET 
unit is described. 


EA OF INTEREST 


NOTE: Map unit symbols in a soil 
survey may consist only of numbers or 
letters, or they may be a combination 
of numbers and letters. 


The Summary of Tables shows which table has data on a specific land use for each detailed soil map 
unit. See Contents for sections of this publication that may address your specific needs. 


This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal part 
of the National Cooperative Soil Survey. 

Major fieldwork for this soil survey was completed in 1984. Soil names and 
descriptions were approved in 1988. Unless otherwise indicated, statements in 
this publication refer to conditions in the survey area in 1984. This survey was 
made cooperatively by the Soil Conservation Service, the Virginia Polytechnic 
Institute and State University, and the United States Department of Agriculture, 
Forest Service. The survey is part of the technical assistance furnished to the 
Lord Fairfax Soil and Water Conservation District. The Virginia Department of 
Conservation and Historic Resources and Shenandoah County Board of 
Supervisors provided financial assistance for the survey. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. If 
enlarged, maps do not show the small areas of contrasting soils that could have 
been shown at a larger scale. 

All programs and services of the Soil Conservation Service are offered on a 
nondiscriminatory basis, without regard to race, color, national origin, religion, 
sex, age, marital status, or handicap. 


Cover: The North Fork of the Shenandoah River, as it meanders through the Great Valley of 
Virginia, from the summit of Massanutten Mountain. The Weikert-Berks-Laidig association is in 
the foreground and background; the Frederick-Poplimento-Endcav association is in the 
middleground. 
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Foreword 


This soil survey contains information that can be used in land-planning 
programs in Shenandoah County. {t contains predictions of soil behavior for 
selected land uses. The survey also highlights limitations and hazards inherent 
in the soil, improvements needed to overcome the limitations, and the impact of 
selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, foresters, and 
agronomists can use it to evaluate the potential of the soil and the management 
needed for maximum food and fiber production. Planners, community officials, 
engineers, developers, builders, and home buyers can use the survey to plan 
land use, select sites for construction, and identify special practices needed to 
ensure proper performance. Conservationists, teachers, students, and specialists 
in recreation, wildlife management, waste disposal, and pollution control can use 
the survey to help them understand, protect, and enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. Clayey 
or wet soils are poorly suited to use as septic tank absorption fields. A high 
water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in this 
soil survey. Broad areas of soils are shown on the general soil map. The location 
of each soil is shown on the detailed soil maps. Each soil in the survey area is 
described. Information on specific uses is given for each soil. Help in using this 
publication and additional information are available at the local office of the Soil 
Conservation Service or the Cooperative Extension Service. 
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orge C. Norris 
State Conservationist 
Soil Conservation Service 
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SHENANDOAH County is in the northern part of 
Virginia (fig. 1). It has an area of 512 square miles, or 
327,900 acres. It is bounded on the south by 
Rockingham County, on the southeast by Page and 
Warren Counties, on the north by Frederick County, and 
on the west by Hardy County, West Virginia. 

Shenandoah County was formed from Frederick 
County in 1772. It was originally called Dunmore County 
in honor of Governor Dunmore but in 1778 was 
renamed Shenandoah County after the Shenandoah 
River. According to the U.S. Bureau of the Census, the 
population of Shenandoah County in 1982 was 27,702 
and that of the city of Woodstock was 2,651. 

U.S. 11 extends north-south through the central part 
of the county and through each of the incorporated 
towns. Interstate 81 runs parallel to U.S. 11 and has 
seven interchanges in the county. Shenandoah County 
is connected to Washington, D.C., by Interstate 66, 
which intersects Interstate 81 just north of Strasburg. 
State Route 55 extends east-west through Strasburg. 
U.S. 211, which extends across the southern tip of the 
county and intersects with U.S. 11 at New Market, also 
provides a direct route to Washington, D.C. 

The general relief of Shenandoah County is that of a 
broad valley flanked on the east by the Massanutten 
Mountains and on the west by the Allegheny Mountains. 
About 60 percent of the survey area is forested, 
primarily commercial forest. Oak and hickory are the 
dominant species. Cropland and pasture make up 38 
percent of the county. The remaining area is used for 
commercial, industrial, and residential development. 

The principal sources of farm income, according to 
the U.S. Census of Agriculture in 1974, are livestock, 
livestock products, dairy products, poultry, crops, and 


Figure 1.—Location of Shenandoah County in Virginia. 


fruit. The major nonfarm industries in the county are 
apparel, food processing, and textile industries. 

The best cropland is in the Limestone Valley and 
along the North Fork of the Shenandoah River. The 
rolling hills provide good pasture for livestock, chiefly 
cattle and sheep. Raising livestock is one of the main 
sources of agricultural income. Fruit, poultry, and dairy 
products also are important to the economy. About 56 
percent of the farms in the county are operated on a 
full-time commercial basis. The rest are maintained on 
a part-time basis. 

Approximately 76 percent of the county, or 250,200 
acres, is publicly owned. The mountainous areas 
bordering the eastern and western parts of the county 
are in the George Washington National Forest, which 
includes approximately 77,700 acres. 


The water supply in Shenandoah County is provided 
mostly by private wells and springs. 


General Nature of the County 


This section provides information on the climate of 
the county and describes the physiography, relief, and 
drainage of the area. 


Climate 


Prepared by the Virginia Polytechnic Institute and State University, 


Blacksburg, Virginia. 


Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Woodstock, Virginia, 
in the period 1952 to 1981. Table 2 shows probable 
dates of the first freeze in fall and the last freeze in 
spring. Table 3 provides data on length of the growing 
season. 

In winter, the average temperature is 35 degrees F 
and the average daily minimum temperature is 24 
degrees. The lowest temperature on record, which 
occurred at Woodstock on January 29, 1963, is -10 
degrees. In summer, the average temperature is 73 
degrees and the average daily maximum temperature is 
86 degrees. The highest recorded temperature, which 
occurred at Woodstock on July 28, 1952, is 105 
degrees. 

Growing degree days are shown in table 1. They are 
equivalent to “heat units”. During the month, growing 
degree days accumulate by the amount that the 
average temperature each day exceeds a base 
temperature (40 degrees F). The normal monthly 
accumulation is used to schedule single or successive 
plantings of a crop between the last freeze in spring 
and the first freeze in fall. 

The total annual precipitation is 34.21 inches. Of this, 
19.7 inches, or 58 percent, usually falls in April through 
September. The growing season for most crops falls 
within this period. In 2 years out of 10, the rainfall in 
April through September is less than 15.9 inches. The 
heaviest 1-day rainfall during the period of record was 
4.19 inches at Woodstock on August 18, 1955. 
Thunderstorms occur on about 18 days each year. 

The average seasonal snowfall is 27.4 inches. The 
greatest snow depth at any one time during the period 
of record was 24 inches. On the average, 7 days of the 
year have at least 1 inch of snow on the ground. The 
number of such days varies greatly from year to year. 


Physiography, Relief, and Drainage 


Shenandoah County lies in the Ridge and Valley 
Physiographic Province. It is in a rolling valley flanked 
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on the west and east by mountains, ridges, and other 
valleys. The mountains, ridges, and valleys in the west 
belong to the Appalachian System, and those in the 
east belong to the Massanutten Mountain Range. 

The county is primarily underlain by sedimentary 
rocks. The western part of the county is underlain by 
various combinations of sandstone, shale, and small 
amounts of limestone. Prominent landscape features of 
the western ridge belt in or bordering Shenandoah 
County are Little North Mountain, Great North Mountain, 
and Paddy Mountain. 

Little North Mountain has an elevation of 2,521 feet 
just northwest of Columbia Furnace. Southwest from 
Columbia Furnace, numerous water gaps break the 
continuity of the ridge. The remnants of the ridge 
between the gaps consist of short, linear ridges and 
isolated rounded hills, locally called mountains or 
knobs. 

Great North Mountain is along the extreme western 
part of the county. It is northwest of and parallel to Little 
North Mountain on a northeast-southwest plane. It has 
an elevation of 3,293 feet at the Airway Beacon 
Triangular Station, approximately 5 miles north of Wolf 
Gap. The top of Great North Mountain is the border 
between Virginia and West Virginia. 

Paddy Mountain is between Great North Mountain 
and Little North Mountain in the northwestern part of the 
county. It begins northwest of Columbia Furnace and 
extends along the border between Virginia and West 
Virginia to about the vicinity of Vances Cove in 
Frederick County. The highest elevation of Paddy 
Mountain in Virginia is 3,013 feet. 

The Massanutten Mountains are on the eastern side 
of Shenandoah County. They are twin ridges separated 
by a valley floor known as Fort Valley, which is 
underlain by shale. The ridge to the west begins just 
southeast of Strasburg, where it has an elevation of 
2,106 feet at Signal Knob. It is split by a series of small, 
narrow valleys. 

Southwest of Signal Knob the valley is characterized 
by numerous gaps, which break the continuity of the 
Massanutten Mountain ridge. The ridges between these 
gaps are short, linear mountains with numerous peaks. 
This ridge extends southwest to Wesleys Chapel. It has 
an elevation of 2,811 feet southwest of Edinburg Gap 
on Short Mountain. 

The second major ridge of the Massanutten 
Mountains is east of Fort Vailey. it is a continuous ridge 
separating Shenandoah County from Warren and Page 
Counties. 

The valley belt, which is flanked by mountains on the 
east and west, is divided into two distinct regions. West 
of U.S. 11, the bedrock is predominantly limestone and 
dolomite and the topography is characterized by low 
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ridges and shallow valleys on a gently sloping surface. 
The bedrock is shale east of U.S. 11. Shallow drainage 
channels dissect the area and become deeper and 
more numerous as they move eastward, forming a 
dendritic pattern. 

The North Fork of the Shenandoah River, which 
flows southwest to northeast along the Massanutten 
Mountains, is the major drainage basin for all of 
Shenandoah County west of the Massanutten 
Mountains. The southern part of the county is drained 
by Holman and Mill Creeks, which flow southeast to the 
North Fork of the Shenandoah River. The central 
section is drained by Stony and Narrow Passage 
Creeks, which flow southeast to the North Fork of the 
Shenandoah River. Toms Brook and Tumbling Runs, 
which flow southeast to the North Fork of the 
Shenandoah River, drain the north-central section of the 
county. The Cedar Creek Valley in the northwestern 
section of the county is drained by Cedar Creek. Turkey 
and Mulberry Runs, which flow north to Cedar Creek, 
drain the northeastern section of the county. Cedar 
Creek flows into the North Fork of the Shenandoah 
River near Strasburg. The extreme southeastern section 
of the county between the North Fork of the 
Shenandoah River and the Massanutten Mountains is 
drained by Smyth Creek, which flows northwest to the 
North Fork of the Shenandoah River. Fort Valley is 
drained by Passage Creek, which flows northeast to the 
North Fork of the Shenandoah River. 


How This Survey Was Made 


This survey was made to provide information about 
the soils in the survey area. The information includes a 
description of the soils and their location and a 
discussion of the suitability, limitations, and 
management of the soils for specified uses. Soil 
scientists observed the steepness, length, and shape of 
slopes; the general pattern of drainage; the kinds of 
crops and native plants growing on the soils; and the 
kinds of bedrock. They dug many holes to study the soil 
profile, which is the sequence of natural layers, or 
horizons, in a soil. The profile extends from the surface 
down into the unconsolidated material in which the soil 
formed. The unconsolidated material has few or no 
roots or other living organisms and has been changed 
very little by other biological! activity. 

The soils in the survey area occur in an orderly 
pattern that is related to the geology, the landforms, 
relief, climate, and the natural vegetation of the area. 
Each kind of soil is associated with a particular kind of 
landscape or with a segment of the landscape. By 
observing the soils in the survey area and relating their 
position to specific segments of the landscape, a soil 


scientist develops a concept, or model, of how the soils 
were formed. Thus, during mapping, this model enables 
the soil scientist to predict with a considerable degree 
of accuracy the kind of soil at a specific location on the 
landscape. 

Commonly, individual soils on the landscape merge 
into one another as their characteristics gradually 
change. To construct an accurate soil map, however, 
soil scientists must determine the boundaries between 
the soils. They can observe only a limited number of 
soil profiles. Nevertheless, these observations, 
supplemented by an understanding of the soil- 
landscape relationship, are sufficient to verify 
predictions of the kinds of soil in an area and to 
determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted soil color, texture, 
size and shape of soil aggregates, kind and amount of 
rock fragments, distribution of plant roots, reaction, and 
other features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the soil scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are 
concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes 
are used as a basis for comparison to classify soils 
systematically. The system of taxonomic classification 
used in the United States is based mainly on the kind 
and character of soil properties and the arrangement of 
horizons within the profile. After the soil scientists 
classified and named the soils in the survey area, they 
compared the individual soils with similar soils in the 
same taxonomic class in other areas so that they could 
confirm data and assemble additional data based on 
experience and research. 

While a soil survey is in progress, samples of some 
of the soils in the area generally are collected for 
laboratory analyses and for engineering tests. Soil 
scientists interpret the data from these analyses and 
tests as well as the field-observed characteristics and 
the soil properties to determine expected behavior of 
the soils under different uses. Interpretations for all of 
the soils are field tested through observation of the soils 
in different uses under different levels of management. 
Some interpretations are modified to fit local conditions, 
and some new interpretations are developed to meet 
local needs. Data are assembled from other sources, 
such as research information, production records, and 
field experience of specialists. For example, data on 
crop yields under defined levels of management are 
assembled from farm records and from field or plot 
experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on 
soil properties but also on such variables as climate 


and biological activity. Soil conditions are predictable 
over long periods of time, but they are not predictable 
from year to year. For example, soil scientists can 
predict with a fairly high degree of accuracy that a given 
soil will have a high water table within certain depths in 
most years, but they cannot assure that a high water 
table will always be at a specific level in the soil on a 
specific date. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and rivers, all of which help in locating boundaries 
accurately. 


Map Unit Composition 


A map unit delineation on a soil map represents an 
area dominated by one major kind of soil or an area 
dominated by several kinds of soil. A map unit is 
identified and named according to the taxonomic 
classification of the dominant soil or soils. Within a 
taxonomic class there are precisely defined limits for 
the properties of the soils. On the landscape, however, 
the soils are natural objects. in common with other 
natural objects, they have a characteristic variability in 
their properties. Thus, the range of some observed 
properties may extend beyond the limits defined for a 
taxonomic class. Areas of soils of a single taxonomic 
class rarely, if ever, can be mapped without including 
areas of soils of other taxonomic classes. 


Consequently, every map unit is made up of the soil or 
soils for which it is named and some soils that belong to 
other taxonomic classes. These latter soils are called 
inclusions or included soils. 

Most inclusions have properties and behavioral 
patterns similar to those of the dominant soil or soils in 
the map unit, and thus they do not affect use and 
management. These are called noncontrasting (similar) 
inclusions. They may or may not be mentioned in the 
map unit descriptions. Other inclusions, however, have 
properties and behavior divergent enough to affect use 
or require different management. These are contrasting 
(dissimilar) inclusions. They generally occupy small 
areas and cannot be shown separately on the soil maps 
because of the scale used in mapping. The inclusions 
of contrasting soils are mentioned in the map unit 
descriptions. A few inclusions may not have been 
observed and consequently are not mentioned in the 
descriptions, especially where the soil pattern was so 
complex that it was impractical to make enough 
observations to identify all of the kinds of soil on the 
landscape. 

The presence of inclusions in a map unit in no way 
diminishes the usefulness or accuracy of the soil data. 
The objective of soil mapping is not to delineate pure 
taxonomic classes of soils but rather to separate the 
landscape into segments that have similar use and 
management requirements. The delineation of such 
landscape segments on the map provides sufficient 
information for the development of resource plans, but 
onsite investigation is needed to plan for intensive uses 
in small areas. 


General Soil Map Units 


The general soil map at the back of this publication 
shows the soil associations in this survey area. Each 
association has a distinctive pattern of soils, relief, and 
drainage. Each is a unique natural landscape. Typically, 
an association consists of one or more major soils and 
some minor soils. It is named for the major soils. The 
soils making up one association can occur in another 
but in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other 
characteristics that affect management. 

The soil boundaries on the general soil map and the 
names of the general soil map units may not match 
those of adjoining counties. These discrepancies result 
from differences in the detail of mapping, changes in 
soil classification, and variations in the extent of the 
soils in the counties. If these discrepancies occur, the 
adjoining counties match with similar soils. 


Soil Descriptions 


Soils Formed in Residuum of Limestone and 
interbedded Limestone and Calcareous Shale; on 
Uplands in the Shenandoah Valley 


1. Frederick-Poplimento-Endcav 


Deep and very deep, gently sloping to moderately steep, 
well drained soils that have a clayey subsoil 


These soils are on broad, moderately dissected 
uplands. Generally, slopes are long and smooth. 

This map unit makes up about 23 percent of the 
county. It is about 35 percent Frederick soils, 24 
percent Poplimento soils, 15 percent Endcav soils, and 
26 percent soils of minor extent. 

The Frederick and Poplimento soils generally are 
gently sloping and sloping. Both soils have a surface 


layer of silt loam and are gravelly or rocky in some 
areas. The Endcav soils generally are gently sloping 
and sloping. They have a surface layer of silt loam. 
Some areas are rocky. 

Of minor extent in this map unit are the well drained 
Carbo and Timberville soils. Also of minor extent are 
the somewhat poorly drained Toms soils, the poorly 
drained Maurertown soils along small streams and 
drainageways, rock outcrop, and soils that are steeper 
than the major soils. 

The soils in this map unit are used mainly for crops 
or pasture. The nonrocky soils are used mostly as 
cropland and are well suited to cultivated crops. The 
steeper soils and the rocky soils are suited to grasses 
and trees. The potential for erosion, rockiness, and the 
slope are the main limitations in areas used for farming. 
The clayey subsoil, rockiness, and the slope are the 
main limitations affecting community development and 
most other uses. 


2. Chilhowie-Carbo-Endcav 


Moderately deep and deep, gently sloping to steep, well 
drained soils that have a clayey subsoil 


This map unit makes up about 10 percent of the 
county. It is about 30 percent Chilhowie soils, 15 
percent Carbo soils, 12 percent Endcav soils, and 43 
percent soils of minor extent. 

Carbo and Endcav soils generally are gently sloping 
to strongly sloping. Both soils have a surface layer of 
silty clay loam. The Carbo soils are moderately deep, 
and the Endcav soils are deep. The Chilhowie soils are 
on upland summits and on short, steep side slopes. 
They generally are gently sloping to steep. They have a 
surface layer of silty clay loam. Numerous rock outcrops 
and sinkholes are throughout this map unit. 

Of minor extent in this map unit are the shallow, well 
drained Opequon soils; the deep, well drained Edom 
and Timberville soils; soils that are steeper than the 
major soils; and Pits and Dumps. 

This map unit is used mainly for crops or pasture 
(fig. 2). Most of the steep and rocky areas are used for 
pasture or as woodland. The potential for erosion, 
rockiness, and the slope are the main limitations in 
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Figure 2.—Farmland in an area of the Chilhowie-Carbo-Endcav association. 


areas used for farming. The clayey subsoil, the depth to 
bedrock, and the slope are the main limitations affecting 
community development and most other uses. 


Soils Formed in Residual or Colluvial Material 
Derived From Shale and Sandstone; on Uplands and 
Mountain Side Slopes 


3. Weikert-Berks-Laidig 


Shallow to very deep, gently sloping to very steep, well 
drained and somewhat excessively drained soils that 
have a loamy subsoil 


These soils are on the sides of hills and ridges and 
on foothills. They are mainly along small streams and 
the North Fork of the Shenandoah River. 

This map unit makes up about 38 percent of the 


county. It is about 21 percent Weikert soils, 20 percent 
Berks soils, 12 percent Laidig soils, and 47 percent 
soils of minor extent. 

The Weikert and Berks soils generally are 
moderately steep to very steep. Both have a surface 
layer of channery silt loam. Some areas are very stony. 
The Weikert soils are shallow and are somewhat 
excessively drained. The Berks soils are moderately 
deep and are well drained. The two soils occur as 
closely intermingled areas on hills and ridges in the 
Shenandoah Valley and on the lower mountain side 
slopes. 

The Laidig soils are very deep and well drained. 
They generally are gently sloping to steep. In most 
areas they are stony or very stony. They are on the 
lower side slopes, on the summits of hills and ridges, 
and on side slopes in the foothills. 
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Of minor extent in this map unit are the well drained 
Gilpin, Sequoia, and Wolfgap soils, the somewhat 
poorly drained Toms and Guyan soils, and the poorly 
drained Maurertown and Purdy soils. 

This map unit is mostly woodland. A few areas are 
used for cultivated crops or pasture. The slope and the 
depth to bedrock are the main limitations affecting 
community development and most other uses. 


4. Lehew-Gainesboro 


Moderately deep, genily sloping to very steep, well 
drained and somewhat excessively drained soils that 
have a loamy subsoil 


These soils are on hills and ridges. They generally 
have short, smooth slopes and are highly dissected. 

This map unit makes up about 3 percent of the 
county. It is about 40 percent Lehew sails, 20 percent 
Gainesboro soils, and 40 percent soils of minor extent. 

The Lehew and Gainesboro soils generally are on 
side slopes on the hills and ridges. The Lehew soils are 
somewhat excessively drained, and the Gainesboro 
soils are well drained. 

Of minor extent in this map unit are the moderately 
deep, well drained Berks, Gilpin, and Wallen soils and 
the shallow, well drained Weikert soils. 

This map unit is mostly woodland. A few small areas 
along the ridgetops are used for pasture. The slope and 
the depth to bedrock are the main limitations affecting 
community development and most other uses. 


Rock Outcrop and Soils Formed in Residual or 
Colluvial Material Weathered From Sandstone; in the 
Appalachian and Massanutten Mountains 


5. Wallen-Laidig 


Moderately deep and very deep, gently sloping to very 
steep, somewhat excessively drained and well drained 
soils that have a loamy subsoil 


These soils are on the summits and side slopes of 
the Appalachian Mountains. Most of this map unit is in 
the George Washington National Forest. 

This map unit makes up about 11 percent of the 
county. It is about 38 percent Wallen soils, 35 percent 
Laidig soils, and 27 percent soils of minor extent. 

The Wallen soils are somewhat excessively drained. 
They have a very stony and extremely stony surface. 
They are on the side slopes and summits of the 
mountains. They are droughty in the summer. The 
Laidig soils are well drained. They have a very stony 
surface. They are on the lower side slopes and foot 
slopes. 

Of minor extent in this map unit are the well drained 


Zepp, Lehew, and Gilpin soils, the excessively drained 
Drall soils, and rock outcrop. 

All areas of this map unit are woodland. The slope 
and stones on the surface are the main limitations 
affecting community development and most other uses. 


6. Wallen-Rock Outcrop-Drall 


Rock outcrop and moderately deep and deep, gently 
sloping to very steep, somewhat excessively drained and 
excessively drained soils that have a loamy or sandy 
subsoil 


These soils are on the summits and upper side 
slopes of the Massanutten Mountains. Most of this map 
unit is in the George Washington National Forest. 

This map unit makes up about 9 percent of the 
county. It is about 40 percent Wallen soils, 18 percent 
Rock outcrop, 8 percent Drall soils, and 34 percent soils 
of minor extent. 

The Wallen soils are somewhat excessively drained. 
They have a very stony and extremely stony surface. 
They are on the upper side slopes and summits of the 
mountains. The Rock outcrop is sandstone. The 
outcrops are mainly 30 feet apart. They are on the 
upper side slopes and summits of the mountains. The 
Drall soils are excessively drained. They have an 
extremely stony surface. They are on the summits and 
upper side slopes of the mountains. 

Of minor extent in this map unit are the well drained 
Massanutten, Laidig, and Weikert soils. 

All areas of this map unit are woodland. The slope, 
the Rock outcrop, and the surface stones are the main 
limitations affecting community development and most 
other uses. 


Soils Formed in Alluvial Material; on River Terraces 


7. Unison-Moomaw-Braddock 


Very deep, gently sloping to moderately steep, well 
drained and moderately well drained soils that have a 
loamy or clayey subsoil 


These soils are on terraces along the North Fork of 
the Shenandoah River and Stony Creek. 

This map unit makes up about 6 percent of the 
county. It is about 26 percent Unison soils, 15 percent 
Moomaw soils, 11 percent Braddock soils, and 48 
percent soils of minor extent. 

The Unison and Braddock soils are weil drained and 
are slightly higher on the landscape than the Moomaw 
soils. Some areas are gravelly or cobbly. The Moomaw 
soils are moderately well drained and generally are 
adjacent to the flood plains. They have a seasonal high 
water table. Some areas are cobbly. 


Of minor extent in this map unit are the well drained table in the Moomaw soils and the permeability of the 
Alonzville, Caverns, and Nomberville soils and the Unison and Braddock soils are the main limitations 
moderately well drained Coursey soils. affecting community development and most other uses. 

This map unit is used mainly for crops or pasture. A Flooding is a hazard on some of the minor soils. 


small acreage is wooded. The seasonal high water 


Detailed Soil Map Units 


The map units on the detailed soil maps at the back 
of this survey represent the soils in the survey area. 
The map unit descriptions in this section, along with the 
soil maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under “Use and Management of the Soils.” 

Each map unit on the detailed soil maps represents 
an area on the landscape and consists of one or more 
soils for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the substratum, all the soils of a 
series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the substratum. They also can differ in slope, 
stoniness, salinity, wetness, degree of erosion, and 
other characteristics that affect their use. On the basis 
of such differences, a soil series is divided into soil 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Unison cobbly loam, 2 to 7 
percent slopes, is a phase of the Unison series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes or 
undifferentiated groups. 

A soil complex consists of two or more soils, or one 
or more soils and a miscellaneous area, in such an 
intricate pattern or in such small areas that they cannot 
be shown separately on the soil maps. The pattern and 
proportion of the soils are somewhat similar in all areas. 
Weikert-Berks complex, 15 to 35 percent slopes, is an 
example. 

An undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped 
as one unit because similar interpretations can be made 


for use and management. The pattern and proportion of 
the soils in the mapped areas are not uniform. An area 
can be made up of only one of the major soils, or it can 
be made up of all of them. Frederick and Poplimento silt 
loams, 2 to 7 percent slopes, is an undifferentiated 
group in this survey area. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. 
Some of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
soils are identified in each map unit description. Some 
small areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 

This survey includes miscellaneous areas. Such 
areas have little or no soil material and support little or 
no vegetation. The map unit Pits and Dumps is an 
example. Miscellaneous areas are shown on the soil 
maps. Some that are too small to be shown are 
identified by a special symbol on the soil maps. 

The soil boundaries on the detailed soil maps and 
the names of the detailed soil map units may not match 
those of adjaining counties. These discrepancies result 
from differences in the detail of mapping, changes in 
soil classification, and variations in the extent of the 
soils in the counties. If these discrepancies occur, the 
adjoining counties match with similar soils. 

Table 4 gives the acreage and proportionate extent 
of each map unit. Other tables (see “Summary of 
Tables”) give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 


Soil Descriptions 


1B—Alonzville loam, 2 to 7 percent slopes, rarely 
flooded. This soil is deep, gently sloping, and well 
drained. It is on terraces along the major streams in the 
Shenandoah Valley. Areas are elliptical or long and 
narrow. They range from about 3 to 40 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


10 


Surface layer: 
0 to 9 inches, dark brown loam 


Subsoil: 
9 to 19 inches, yellowish brown loam 
19 to 37 inches, strong brown clay loam 
37 to 54 inches, strong brown loam 


Substratum: 
54 to 65 inches, strong brown sandy clay loam 


Included with this soil in mapping are Caverns, 
Moomaw, and Wolfgap soils. The Caverns and Wolfgap 
soils are in low areas adjacent to the flood plains. The 
Moomaw soils are in the higher positions on the 
landscape. Included soils make up about 25 percent of 
this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Moderate 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: More than 72 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: Rare, very brief 


Most areas of this soil are cultivated or pastured. The 
rest are used as woodland. 

This soil is well suited to cultivated crops, but 
flooding damages the crops in some years. The 
potential for erosion is a major management concern. 
Conservation tillage and crop rotations that include 
grasses and legumes reduce the runoff rate, help to 
control erosion, and conserve soil moisture. Tilth is 
good and can be maintained by incorporating organic 
matter into the surface layer and by cultivating only at 
the proper moisture content. 

This soil is well suited to pasture and hay. 
Establishing and maintaining a mixture of grasses and 
legumes, using proper stocking rates, rotating grazing 
among pastures, deferring grazing, controlling weeds, 
and applying lime and fertilizer increase the productivity 
and carrying capacity of the pastures. 

The potential productivity for trees on this soil is high. 
The estimated production for shortleaf pine is 130 cubic 
feet, or 700 board feet, per acre. 

Flooding is the main hazard affecting community 
development. It limits the development of sites for 
dwellings with and without basements and for local 
roads and streets. 
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The flooding, the slope, and small stones are the 
main limitations affecting recreational development. The 
flooding limits the development of camping areas. The 
small stones and the slope limit the development of 
playgrounds. 

Capability subclass: lle. 


1C—Alonzville loam, 7 to 15 percent slopes. This 
soil is deep, strongly sloping, and well drained. It is on 
terraces along the major streams in the Shenandoah 
Valley. Areas are elliptical or long and narrow. They 
range from about 3 to 40 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
Q to 9 inches, dark brown loam 


Subsoil: 
9 to 19 inches, yellowish brown loam 
19 to 37 inches, strong brown clay loam 
37 to 54 inches, strong brown loam 


Substratum: 
54 to 65 inches, strong brown sandy clay loam 


Included with this soil in mapping are Moomaw and 
Wolfgap soils. The Wolfgap soils are in low areas 
adjacent to the flood plains. The Moomaw soils are in 
the higher positions on the landscape. Included soils 
make up about 15 percent of this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Moderate 

Surface runoff: Rapid 

Erosion potential: Medium 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are cultivated or pastured. 

This soil is moderately well suited to cultivated crops. 
The potential for erosion is a management concern. 
Conservation tillage and crop rotations that include 
grasses and legumes reduce the runoff rate, help to 
control erosion, and conserve soil moisture. Terraces 
and diversions are used in some areas. Tilth is good 
and can be maintained by incorporating organic matter 
into the surface layer and by cultivating only at the 
proper moisture content. 
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This soil is moderately well suited to pasture and 
hay. Establishing and maintaining a mixture of grasses 
and legumes, using proper stocking rates, rotating 
grazing among pastures, deferring grazing, controlling 
weeds, and applying lime and fertilizer increase the 
productivity and carrying capacity of the pastures. 

The potential productivity for trees on this soil is high. 
The estimated production for shortleaf pine is 130 cubic 
feet, or 700 board feet, per acre. 

The slope is the main limitation affecting community 
development. It limits the development of sites for 
septic tank absorption fields, shallow excavations, 
dwellings with and without basements, local roads and 
streets, and lawns and landscaping. 

The slope and small stones are the main limitations 
affecting recreational development. They limit the 
development of playgrounds. The slope also limits the 
development of camp areas and picnic areas. 

Capability subclass: Ille. 


2B—Berks channery silt loam, 2 to 7 percent 
slopes. This soil is moderately deep, gently sloping, 
and well drained. It is on the summits and shoulders of 
broad, smooth and dissected uplands. Slopes are 
smooth and are commonly complex. Areas are 
commonly long and winding. They range from about 3 
to 100 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 7 inches, yellowish brown channery silt loam 


Subsoil: 
7 to 16 inches, yellowish brown very channery silt 
loam 
16 to 33 inches, yellowish brown extremely 
channery silt loam 


Substratum: 
33 to 37 inches, yellowish brown extremely 
channery silt loam 
37 inches, hard, acid shale bedrock 


Included with this soil in mapping are Blairton, Gilpin, 
and Weikert soils. The Blairton soils are in small 
depressions and at the head of shallow drainageways. 
The Gilpin soils are in landscape positions similar to 
those of the Berks soil. They have fewer rock fragments 
throughout than the Berks soil. The Weikert soils are on 
the steeper slopes near the boundary of the mapped 
areas. Included soils make up about 20 percent of this 
unit. 


Important soil properties— 


Permeability: Moderate 


Available water capacity: Very low 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used for hay and pasture. 
The rest are wooded. 

This soil is well suited to cultivated crops. Tilth is fair. 
The potential for erosion is a major management 
concern. Other management concerns are the need to 
increase the content of organic matter in the surface 
layer and the need for lime and fertilizer to offset the 
acidity and low natural fertility of the soil. Conservation 
tillage, cover crops, and a cropping system that 
includes grasses and legumes can help to control runoff 
and erosion. Crop residue should be kept on the 
surface or incorporated into the plow layer. 

This soil is well suited to pasture and hay. 
Establishing and maintaining a mixture of grasses and 
legumes, using proper stocking rates, rotating grazing 
among pasiures, deferring grazing, and applying lime 
and fertilizer increase the productivity and carrying 
capacity of the pastures. If the pasture is overgrazed, 
the runoff rate increases and erosion is excessive. 

The potential productivity for trees on this soil is 
moderately high. The estimated productivity for northern 
red oak is 280 board feet per acre. The wooded areas 
are managed mostly for Virginia pine. The estimated 
productivity for this species is 107 cubic feet, or 592 
board feet, per acre. The survival of seeds and 
seedlings is affected by a very low available water 
capacity during the growing season. 

The depth to bedrock is the main limitation affecting 
community development. It especially limits excavation 
and the use of this soil for septic tank absorption fields, 
sanitary landfills, roadfill, and dwellings with basements. 

Capability subclass: Ills. 


3C—Berks-Weikert complex, 7 to 15 percent 
slopes. These are strongly sloping, well drained soils 
on the side slopes and nose slopes of ridges. They 
occur as areas so intermingled that it was not practical 
to map them separately. This map unit is about 55 
percent moderately deep Berks soil, 35 percent shallow 
Weikert soil, and 10 percent other soils and rock 
outcrop. Areas are long and winding and range from 
about 5 to 75 acres. 
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A typical profile of the Berks soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 7 inches, yellowish brown channery silt loam 


Subsoil: 
7 to 16 inches, yellowish brown very channery silt 
loam 
16 to 33 inches, yellowish brown extremely 
channery silt loam 


Substratum: 
33 to 37 inches, yellowish brown extremely 
channery silt loam 
37 inches, hard, acid shale bedrock 


A typical profile of the Weikert soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 3 inches, yellowish brown channery silt loam 


Subsoil: 
3 to 16 inches, yellowish brown very channery silt 
loam 


Substratum: 
16 inches, acid shale bedrock 


Included with these soils in mapping are Blairton and 
Gilpin soils. The Blairton soils are in depressions, in 
small drainageways, and along foot slopes. The Gilpin 
soils are in landscape positions similar to those of the 
Berks soil. They have fewer rock fragments throughout 
than the Berks soil. Also included are small areas of 
rock outcrop. 


Important properties of the Berks soil-— 


Permeability: Moderate 

Available water capacity: Very low 

Surface runoff: Rapid 

Erosion potential: Medium 

Organic matter content: Low 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Important properties of the Weikert soil— 


Permeability: Moderately rapid 
Available water capacity: Very low 
Surface runoff: Rapid 

Erosion potential: High 
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Organic matter content: Low to moderate 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 10 to 20 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


About half of the acreage of this map unit is 
pastured. A small acreage is cultivated. The rest is 
used as woodland. 

These soils are poorly suited to cultivated crops. Tilth 
is only fair because of the high content of shale 
fragments in the surface layer. The major limitations are 
the slope, the very low available water capacity, a 
shallow rooting depth, and the acidity. The potential for 
erosion is a management concern. Conservation tillage 
and crop rotations that include grasses and legumes 
help to control runoff and erosion and conserve 
moisture. Crops respond well to applications of lime and 
fertilizer if the amount of rainfall is adequate throughout 
the growing season. 

These soils are moderately well suited to pasture and 
hay. Establishing and maintaining a mixture of grasses 
and legumes and preventing overgrazing are the major 
concerns in managing pasture. Proper stocking rates, 
rotation of grazing among pastures, timely deferment of 
grazing, and applications of lime and fertilizer help to 
maintain the productivity of the pastures. If the pasture 
is overgrazed, the runoff rate increases and erosion is 
excessive. 

The potential productivity for trees is moderately high 
on the Berks soil and moderate on the Weikert soil. The 
estimated production for northern red oak is 280 board 
feet per acre on the Berks soil and 235 board feet per 
acre on the Weikert soil. The survival of seeds and 
seedlings is limited by the very low available water 
capacity and a high content of shale fragments. 

The slope and the depth to bedrock are the main 
limitations affecting community development. They 
especially limit the use of these soils as sites for 
buildings, sanitary landfills, and septic tank absorption 
fields. 

Capability subclass: IVs. 


4B—Blairton silt loam, 2 to 7 percent slopes. This 
soil is moderately deep, gently sloping, and somewhat 
poorly drained. It is adjacent to the head of 
drainageways and on broad flats and in depressions on 
uplands in the Shenandoah Valley. Slopes are smooth, 
slightly concave, or convex. Areas commonly are 
irregularly shaped and parallel to the drainageways. 
They range from about 3 to 80 acres. 
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A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 9 inches, brown silt loam 


Subsoil: 
9 to 31 inches, yellowish brown silty clay loam 


Substratum: 
31 inches, acid shale bedrock 


Included with this soil in mapping are Berks and 
Weikert soils. The Berks soils are on small knolls and in 
the slightly higher landscape positions. The Weikert 
soils are on the steeper slopes near the boundaries of 
the mapped areas. Included soils make up about 25 
percent of this unit. 


Important soil properties— 


Permeability: Moderately slow 

Available water capacity: Low 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Very strongly acid or strongly acid 
Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: 6 to 36 inches 
Flooding: None 


Most areas of this soil are used for farming. The rest 
are wooded. 

This soil is moderately well suited to cultivated crops. 
Tilth is fair. The soil commonly is droughty during the 
growing season because of the low available water 
capacity. The potential for erosion is a major 
management concern. Other management concerns are 
the need to increase the organic matter content of the 
surface layer and the need for lime and fertilizer to 
offset the acidity and low natural fertility of the soil. 
Conservation tillage, cover crops, and a cropping 
system that includes grasses and legumes can help to 
control runoff and erosion. Crop residue should be kept 
on the surface or incorporated into the plow layer. 

This soil is moderately well suited to pasture and 
hay. Alfalfa commonly is short lived because of wetness 
during the fall and winter. Establishing and maintaining 
a mixture of grasses and legumes and preventing 
overgrazing are the major concerns in managing 
pasture. Proper stocking rates, rotation of grazing 
among pastures, timely deferment of grazing, and 
applications of lime and fertilizer, which offset the 
acidity and low natural fertility of the soil, increase the 
productivity and carrying capacity of the pasture. If the 
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pasture is overgrazed, the runoff rate increases and 
erosion is excessive. Grazing during wet periods often 
cuts up and compacts the surface layer and thereby 
reduces yields and increases the susceptibility to 
erosion. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 280 board feet per acre. The wooded areas 
are managed for hardwoods and pine. Seeds and 
seedlings survive and grow well if competing vegetation 
is controlled. During wet periods the soil is soft and 
cannot support heavy equipment. 

The seasonal high water table, the moderate depth to 
bedrock, and the potential for frost action are the main 
limitations affecting community development. The 
seasonal high water table and the depth to bedrock are 
limitations on sites for septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The high water 
table is a limitation in shallow excavations and on sites 
for dwellings. The potential for frost action is a limitation 
on sites for local roads and streets. 

Capability subclass: IVw. 


4C—Bilairton silt loam, 7 to 15 percent slopes. This 
soil is moderately deep, strongly sloping, and somewhat 
poorly drained. It is adjacent to the head of 
drainageways and on broad flats and in depressions on 
uplands in the Shenandoah Valley. Slopes are smooth, 
slightly concave, or convex. Areas commonly are 
irregularly shaped and parallel to the drainageways. 
They range from about 3 to 25 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 9 inches, brown silt loam 


Subsoil: 
9 to 31 inches, yellowish brown silty clay loam 


Substratum: 
31 inches, acid shale bedrock 


Included with this soil in mapping are Berks and 
Weikert soils. The Berks soils are on small knolls and in 
the slightly higher landscape positions. The Weikert 
soils are on the steeper slopes near the boundaries of 
the mapped areas. Included soils make up about 25 
percent of this unit. 


Important soil properties— 


Permeability: Moderately slow 
Available water capacity: Low 
Surface runoff: Rapid 

Erosion potential: High 
Organic matier content: Low 
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Natural fertility: Low 

Soil reaction: Very strongly acid or strongly acid 
Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: 6 to 36 inches 
Flooding: None 


Most areas of this soil are used for farming. The rest 
are wooded. 

This soil is moderately well suited to cultivated crops. 
Tilth is fair. The soil commonly is droughty during the 
growing season because of the low available water 
capacity. The potential for erosion is a major 
management concern. Other management concerns are 
the need to increase the content of organic matter in 
the surface layer and the need for lime and fertilizer to 
offset the acidity and low natural fertility of the soil. 
Conservation tillage, cover crops, and a cropping 
system that includes grasses and legumes can help to 
control runoff and erosion. Crop residue should be kept 
on the surface or incorporated into the plow layer. 

This soil is moderately well suited to pasture and 
hay. Alfalfa commonly is short lived because of wetness 
during the fall and winter. Establishing and maintaining 
a mixture of grasses and legumes and preventing 
overgrazing are the major concerns in managing 
pasture. Proper stocking rates, rotation of grazing 
among pastures, timely deferment of grazing, and 
applications of lime and fertilizer, which offset the 
acidity and low natural fertility of the soil, increase the 
productivity and carrying capacity of the pastures. If the 
pasture is overgrazed, the runoff rate increases and 
erosion is excessive. Grazing during wet periods often 
cuts up and compacts the surface layer and thereby 
reduces yields and increases the susceptibility to 
erosion. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 280 board feet per acre. The wooded areas 
are managed for hardwoods and pine. Seeds and 
seedlings survive and grow well if competing vegetation 
is controlled. During wet periods the soil is soft and 
cannot support heavy equipment. 

The seasonal high water table, the moderate depth to 
bedrock, the slope, and the potential for frost action are 
the main limitations affecting community development. 
The seasonal high water table and the depth to bedrock 
are limitations on sites for septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The seasonal 
high water table and the slope limit construction and the 
use of this soil as a site for dwellings and local roads 
and streets. The potential for frost action is a limitation 
on sites for local roads and streets. 

Capability subclass: IVw. 
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5B—Braddock loam, 2 to 7 percent slopes. This 
soil is very deep, gently sloping, and well drained. It is 
on stream terraces in the Shenandoah Valley. Areas 
are long and winding and range from about 5 to 50 
acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 7 inches, dark brown loam 


Subsoil: 
7 to 13 inches, strong brown clay loam 
13 to 28 inches, yellowish red clay 
28 to 37 inches, yellowish red very gravelly clay 
loam 
37 to 51 inches, red, mottled very cobbly clay loam 


Substratum: 
51 to 65 inches, red extremely cobbly sandy clay 
loam 


Included with this soil in mapping are Moomaw and 
Unison soils. These soils are in landscape positions 
similar to those of the Braddock soil. The Unison soils 
have a browner subsoil than the Braddock soil. The 
Moomaw soils have a fragipan. Also included are soils 
that have less clay in the subsoil than the Braddock soil 
and a slightly higher base saturation. Included soils 
make up about 25 percent of this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Moderate 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Moderate 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used for farming. The rest 
are wooded. 

This soil is well suited to cultivated crops. The major 
limitations are the acidity and the low natural fertility. 
The potential for erosion is a management concern. 
Conservation tillage and crop rotations that include 
grasses and legumes help to control runoff and erosion. 
The surface layer is friable and can be easily tilled 
through a variety of moisture conditions. Tilth is fair. It 
can be improved or maintained by incorporating organic 
matter into the soil and by cultivating only at the proper 
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moisture content. Crops respond well to applications of 
lime and fertilizer. 

This soil is well suited to pasture. The major 
limitations are the acidity and the low natural fertility. 
Establishing and maintaining a mixture of grasses and 
legumes, rotating grazing among pastures, deferring 
grazing, controlling weeds, using proper stocking rates, 
and applying lime and fertilizer increase the productivity 
and carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. The high content of 
clay often limits the use of heavy equipment, especially 
during periods of extreme wetness. 

The high clay content, low strength, and the 
moderate shrink-swell potential are the main limitations 
affecting the use of this soil for shallow excavations, 
dwellings, small commercial buildings, roads, roadfill, 
and cover for landfills. The moderate permeability of the 
subsoil is a limitation on sites for septic tank absorption 
fields. 

Capability subclass: lle. 


5C—Braddock loam, 7 to 15 percent slopes. This 
soil is very deep, strongly sloping, and well drained. It is 
on the narrow side slopes of stream terraces in the 
Shenandoah Valley. Areas are long and winding and 
range from about 5 to 30 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 7 inches, dark brown loam 


Subsoil: 
7 to 13 inches, strong brown clay loam 
13 to 28 inches, yellowish red clay 
28 to 37 inches, yellowish red very gravelly clay 
loam 
37 to 51 inches, red, mottled very cobbly clay loam 


Substratum: 
51 to 65 inches, red extremely cobbly sandy clay 
loam 


Included with this soil in mapping are Moomaw and 
Unison soils. These soils are in landscape positions 
similar to those of the Braddock soil. The Unison soils 
have a browner subsoil than the Braddock soil. The 
Moomaw soils have a fragipan. Also included are soils 
that have less clay in the subsoil than the Braddock soil 
and a slightly higher base saturation. Included soils 
make up about 25 percent of this unit. 


Important soil properties— 


Permeability: Moderate 


Available water capacity: Moderate 

Surface runoff: Rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Moderate 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used for farming. The rest 
are wooded. 

This soil is moderately well suited to cultivated crops. 
The major limitations are the slope, the acidity, and the 
low natural fertility. The potential for erosion is a major 
management concern. Conservation tillage and crop 
rotations that include grasses and legumes help to 
control runoff and erosion. The surface layer is friable 
and can be easily tilled through a variety of moisture 
conditions. Tilth is fair. It can be improved or maintained 
by incorporating organic matter into the soil and by 
cultivating only at the proper moisture content. Crops 
respond well to applications of lime and fertilizer. 

This soil is well suited to pasture. The major 
limitations are the acidity and the low natural fertility. 
Establishing and maintaining a mixture of grasses and 
legumes, rotating grazing among pastures, deferring 
grazing, controlling weeds, using proper stocking rates, 
and applying lime and fertilizer increase the productivity 
and carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for narthern 
red oak is 288 board feet per acre. The high content of 
clay often limits the use of heavy equipment, especially 
during periods of extreme wetness. 

The high clay content, low strength, the moderate 
shrink-swell potential, and the slope are the main 
limitations affecting the use of this soil for shallow 
excavations, dwellings, small commercial buildings, 
roads, roadfill, and cover for landfills. The moderate 
permeability of the subsoil is a limitation on sites for 
septic tank absorption fields. 

Capability subclass: Ille. 


6B—Braddock cobbly loam, 2 to 7 percent slopes. 
This soil is very deep, gently sloping, and well drained. 
lt is on stream terraces in the Shenandoah Valley. 
Areas are long and winding and range from about 5 to 
50 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 
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Surface layer: 
0 to 7 inches, dark brown cobbly loam 


Subsoil: 
7 to 13 inches, strong brown clay loam 
13 to 28 inches, yellowish red clay 
28 to 37 inches, yellowish red very gravelly clay 
loam 
37 to 51 inches, red, mottled very cobbly clay loam 


Substratum: 
51 to 65 inches, red extremely cobbly sandy clay 
loam 


Included with this soil in mapping are Moomaw and 
Unison soils. These soils are in landscape positions 
similar to those of the Braddock soil. The Unison soils 
have a browner subsoil than the Braddock soil. The 
Moomaw soils have a fragipan. Also included are soils 
that have less clay in the subsoil than the Braddock soil 
and a slightly higher base saturation. Included soils 
make up about 25 percent of this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Moderate 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Moderate 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used for farming. The rest 
are wooded. 

This soil is well suited to cultivated crops. Cobbles in 
the surface layer damage equipment and interfere with 
field operations. The potential for erosion is a 
management concern. Conservation tillage and crop 
rotations that include grasses and legumes help to 
control runoff and erosion. Tilth is fair. It can be 
improved or maintained by incorporating organic 
residue into the soil. Crops respond well to applications 
of lime and fertilizer. 

This soil is well suited to pasture. The major 
limitations are the acidity and the low natural fertility. 
Establishing and maintaining a mixture of grasses and 
legumes, rotating grazing among pastures, deferring 
grazing, controlling weeds, using proper stocking rates, 
and applying lime and fertilizer increase the productivity 
and carrying capacity of the pastures. 


The potential productivity for trees on this soil is high. 
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The estimated production for northern red oak is 288 
board feet per acre. The high content of clay often limits 
the use of heavy equipment, especially during periods 
of extreme wetness. 

The high clay content, low strength, the rock 
fragments, and the moderate shrink-swell potential are 
the main limitations affecting the use of this soil for 
shallow excavations, dwellings, small commercial 
buildings, roads, roadfill, and cover for landfills. The 
moderate permeability of the subsoil is a limitation on 
sites for septic tank absorption fields. 

Capability subclass: Ills. 


6C—Braddock cobbly loam, 7 to 15 percent 
slopes. This soil is very deep, strongly sloping, and well 
drained. It is on the narrow side slopes on stream 
terraces in the Shenandoah Valley. Areas are long and 
winding and range from about 5 to 55 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 7 inches, dark brown cobbly loam 


Subsoil: 
7 to 13 inches, strong brown clay loam 
13 to 28 inches, yellowish red clay 
28 to 37 inches, yellowish red very gravelly clay 
loam 
37 to 51 inches, red, moitled very cobbly clay loam 


Substratum: 
51 to 65 inches, red extremely cobbly sandy clay 
loam 


included with this soil in mapping are Moomaw and 
Unison soils. The Unison soils are near the boundary of 
the mapped areas in landscape positions similar to 
those of the Braddock soil. They have a browner 
subsoil than the Braddock soil. The Moomaw soils are 
in landscape positions similar to those of the Braddock 
soil. They have a fragipan. Also included are soils that 
have less clay in the subsoil than the Braddock soil and 
a slightly higher base saturation. Included soils make up 
about 25 percent of this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Moderate 

Surface runoff: Rapid 

Erosion potential: Medium 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Very strongly acid or strongly acid 
Depth to bedrock: More than 60 inches 
Shrink-swell potential: Moderate 
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Depth to a seasonal high water table: More than 72 
inches 
Flooding: None 


Most areas of this soil are used for farming. The rest 
are wooded. 

This soil is moderately well suited to cultivated crops. 
Cobbles in the surface layer damage equipment and 
interfere with field operations. The major limitations are 
the slope, the acidity, and the low natural fertility. The 
potential for erosion is a management concern. 
Conservation tillage and crop rotations that include 
grasses and legumes help to control runoff and erosion. 
Tilth is fair. It can be improved or maintained by 
incorporating organic residue into the soil. Crops 
respond well to applications of lime and fertilizer. 

This soil is well suited to fruit crops if air drainage is 
adequate. The major limitations are the acidity and the 
low natural fertility. Fruit trees respond well to 
applications of lime and fertilizer. 

This soil is well suited to pasture. The major 
limitations are the acidity and the low natural fertility. 
Establishing and maintaining a mixture of grasses and 
legumes, rotating grazing among pastures, deferring 
grazing, controlling weeds, using proper stocking rates, 
and applying lime and fertilizer increase the productivity 
and carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. A high content of 
clay often limits the use of heavy equipment, especially 
during periods of extreme wetness. 

The high clay content, low strength, the moderate 
shrink-swell potential, the rock fragments, and the slope 
are the main limitations affecting the use of this soil for 
shallow excavations, dwellings, small commercial 
buildings, roads, roadfill, and cover for landfills. The 
moderate permeability of the subsoil also is a limitation 
on sites for septic tank absorption fields. 

Capability subclass: IVs. 


6D—Braddock cobbly loam, 15 to 25 percent 
slopes. This soil is very deep, moderately steep, and 
well drained. It is on narrow side slopes on stream 
terraces in the Shenandoah Valley. Areas are long and 
winding and range from about 5 to 30 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 7 inches, dark brown cobbly loam 


Subsoil: 
7 to 13 inches, strong brown clay loam 
13 to 28 inches, yellowish red clay 


28 to 37 inches, yellowish red very gravelly clay 
loam 
37 to 51 inches, red, mottled very cobbly clay loam 


Substratum: 
51 to 65 inches, red extremely cobbly sandy clay 
loam 


Included with this soil in mapping are Unison soils. 
These soils are in landscape positions similar to those 
of the Braddock soil. They have a strong brown subsoil. 
Also included are soils that have less clay in the subsoil 
than the Braddock soil and a slightly higher base 
saturation. Included soils make up about 20 percent of 
this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Moderate 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Moderate 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used for pasture. The rest 
are wooded. 

This soil is poorly suited to cultivated crops because 
of the high potential for erosion. Conservation tillage 
and crop rotations that include grasses and legumes 
reduce the runoff rate and help to control erosion in 
cultivated areas. 

This soil is well suited to fruit crops if air drainage is 
adequate. The major limitations are the acidity and the 
low natural fertility. Fruit trees respond well to 
applications of lime and fertilizer. 

This soil is moderately well suited to pasture. 
Establishing and maintaining a mixture of grasses and 
legumes, rotating grazing among pastures, deferring 
grazing, controlling weeds, using proper stocking rates, 
and applying lime and fertilizer increase the productivity 
and carrying capacity of the pastures. 

The potential productivity for trees is moderately high 
on north and south aspects. The estimated production 
for northern red oak is 288 board feet per acre on north 
aspects and 278 board feet per acre on south aspects. 

The slope, a high content of clay, low strength, and 
the moderate shrink-swell potential are the main 
limitations affecting the use of this soil for shallow 
excavations, dwellings, small commercial buildings, 
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roads, roadfill, and cover for landfills. The moderate 
permeability of the subsoil and the slope are limitations 
on sites for septic tank absorption fields. 

Capability subclass: Vls. 


7A—Broadway silt loam, 0 to 2 percent slopes, 
occasionally flooded. This soil is very deep, nearly 
level, and well drained. It is on flood plains in the 
Shenandoah Valley. Areas commonly are long and 
winding and follow the course of the adjacent streams. 
They range from 5 to 80 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 11 inches, dark brown silt loam 


Subsoil: 
11 to 46 inches, brown silty clay loam 


Substratum: 
46 to 72 inches, grayish brown, mottled loamy sand 


Included with this soil in mapping are Nomberville 
and Gladehill soils. The Nomberville soils are in 
landscape positions similar to those of the Broadway 
soil. The Gladehill soils are in scoured areas and on 
levees adjacent to the streams. Included soils make up 
about 20 percent of this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Moderate 

Surface runoff: Slow 

Erosion potential: Low 

Organic matter content: Moderate 

Natural fertility: Medium 

Soil reaction: Mildly alkaline or moderately alkaline 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: Occasional, very brief 


Most areas of this soil are farmed. A few areas are 
wooded. 

This soil is well suited to cultivated crops. Tilth is 
good. Flooding damages crops or limits the use of 
machinery in some years. Crops respond well to 
applications of fertilizer, but liming is not needed. 
Conservation tillage, cover crops, and a cropping 
system that includes grasses and legumes increase the 
organic matter content of the surface layer and help to 
maintain tilth. Crop residue should be kept on the 
surface or incorporated into the plow layer. 
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This soil is well suited to pasture and hay. 
Establishing and maintaining a mixture of grasses and 
legumes, using proper stocking rates, rotating grazing 
among pastures, deferring grazing, controlling weeds, 
and applying fertilizer can increase the productivity and 
carrying capacity of the pastures. 

The potential productivity for trees on this soil is high. 
The estimated production for yellow poplar is 550 board 
feet per acre. The flooding limits the use of equipment 
for managing and harvesting timber. 

The floading is the major hazard affecting community 
development. It limits the use of this soil as a site for 
septic tank absorption fields, sanitary facilities, shallow 
excavations, dwellings, and small commercial buildings. 
It also is a hazard in camp areas and on playgrounds. 

Capability class: I. 


8B—Carbo silty clay loam, 2 to 7 percent slopes. 
This soil is moderately deep, gently sloping, and well 
drained. It is on the broad summits or shoulders of 
upland hills and ridges in the Shenandoah Valley. Areas 
are rectangular in shape. They range from about 3 to 
50 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 8 inches, yellowish brown silty clay loam 


Subsoil: 
8 to 18 inches, strong brown clay 
18 to 37 inches, yellowish brown clay 


Substratum: 
37 inches, limestone bedrock 


Included with this soil in mapping are Chilhowie, 
Endcav, and Opequon soils. These soils are in 
landscape positions similar to those of the Carbo soil. 
Chilhowie soils have a thinner solum than that of the 
Carbo soil. Endcav soils are deeper over bedrock than 
the Carbo soil, and Opequon soils are shallower over 
bedrock. Included soils make up about 25 percent of 
this unit. 


Important soil properties— 


Permeability: Slow 

Available water capacity: Low 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low to moderate 
Natural fertility: High 

Soil reaction: Moderately acid to mildly alkaline 
Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: High 
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Depth to a seasonal high water table: More than 72 
inches 
Flooding: None 


Most areas of this soil are farmed. The rest are 
wooded. 

This soil is well suited to cultivated crops. The 
potential for erosion is a management concern. 
Conservation tillage and crop rotations that include 
grasses and legumes help to control runoff and erosion 
and conserve moisture. Tilth is fair. It can be 
maintained or improved by incorporating organic matter 
into the plow layer and by cultivating at the proper 
moisture content. Crops respond well to applications of 
lime and fertilizer. 

This soil is well suited to pasture and hay. 
Establishing and maintaining a mixture of grasses and 
legumes, using proper stocking rates, rotating grazing 
among pastures, deferring grazing, and applying lime 
and fertilizer increase the productivity and carrying 
capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production of northern 
red oak is 280 board feet per acre. 

The depth to bedrock, the slow permeability, the high 
shrink-swell potential, and low strength are the main 
limitations affecting community development. The depth 
to bedrock and the slow permeability are limitations on 
sites for septic tank absorption fields. The depth to 
bedrock is the dominant limitation in shallow 
excavations and on sites for sanitary landfills. The high 
shrink-swell potential generally is the main limitation on 
sites for dwellings. The low strength and the high 
shrink-swell potential are limitations on sites for local 
roads and streets. 

Capability subclass: lle. 


8C—Carbo silty clay loam, 7 to 15 percent slopes. 
This soil is moderately deep, strongly sloping, and well 
drained. It is on the side slopes of hills and ridges in the 
Shenandoah Valley. Areas are rectangular in shape. 
They range from about 3 to 35 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 8 inches, yellowish brown silty clay loam 


Subsoil: 
8 to 18 inches, strong brown clay 
18 to 37 inches, yellowish brown clay 


Substratum: 
37 inches, limestone bedrock 


included with this soil in mapping are Chilhowie, 


Endcav, and Opequon soils. These soils are in 
landscape positions similar to those of the Carbo soil. 
Chilhowie soils have a thinner solum than that of the 
Carbo soil. Endcav soils are deeper over bedrock than 
the Carbo soil, and Opequon soils are shallower over 
bedrock. Included soils make up about 25 percent of 
this unit. 


Important soil properties— 


Permeability: Slow 

Available water capacity: Low 

Surface runoff: Rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: High 

Soil reaction: Very strongly acid to mildly alkaline 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are farmed. The rest are 
wooded. 

This soil is moderately well suited to cultivated crops. 
The potential for erosion is a major management 
concern. Conservation tillage and crop rotations that 
include grasses and legumes help to control runoff and 
erosion and conserve moisture. Tilth is fair. It can be 
maintained or improved by incorporating organic matter 
into the plow layer and by cultivating at the proper 
moisture content. Crops respond well to applications of 
lime and fertilizer. 

This soil is well suited to pasture and hay. 
Establishing and maintaining a mixture of grasses and 
legumes, using proper stocking rates, rotating grazing 
among pastures, deferring grazing, and applying lime 
and fertilizer increase the productivity and carrying 
capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 280 board feet per acre. 

The depth to bedrock, the slow permeability, the high 
shrink-swell potential, and low strength are the main 
limitations affecting community development. The depth 
to bedrock and the slow permeability are limitations on 
sites for septic tank absorption fields. The depth to 
bedrock is the dominant limitation in shallow 
excavations and on sites for sanitary landfills. The high 
shrink-swell potential is the main limitation on sites for 
dwellings. The low strength and the high shrink-swell 
potential are limitations on sites for local roads and 
streets. 

Capability subclass: Ille. 
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9C—Carbo-Endcav complex, 2 to 15 percent 
slopes, very rocky. These are moderately deep and 
deep, undulating to strongly rolling or sloping, well 
drained soils on side slopes and the summits of hills 
and ridges. They occur as areas so intermingled that it 
was not practical to map them separately. This map unit 
is about 50 percent moderately deep Carbo soil, 40 
percent deep Endcav soil, and 10 percent other soils 
and rock outcrop. Areas are long and winding and 
range from 5 to 100 acres. The slopes are smooth and 
commonly are complex. Rock outcrops about 30 to 100 
feet apart cover 2 to 10 percent of the surface. 
Sinkholes are common throughout areas of this unit. 

A typical profile of the Carbo soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 8 inches, yellowish brown silty clay loam 


Subsoil: 
8 to 18 inches, strong brown clay 
18 to 37 inches, yellowish brown clay 


Substratum: 
37 inches, limestone bedrock 


A typical profile of the Endcav soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 8 inches, dark brown silt loam 


Subsoil: 
8 to 16 inches, yellowish brown silty clay 
16 to 22 inches, strong brown clay 
22 to 33 inches, dark brown clay 
33 to 58 inches, yellowish brown clay 


Included with these soils in mapping are Chilhowie 
soils. These included soils are in landscape positions 
similar to those of the Carbo and Endcav soils. They 
contain more rock fragments in the lower part of the 
subsoil than the Carbo soil and are shallower to 
bedrock than the Endcav soil. Also included are small 
areas of severely eroded soils that have a surface layer 
of silty clay or clay. 


Important properties of the Carbo soil— 


Permeability: Slow 

Available water capacity: Low 

Surface runoff: Medium or rapid 

Erosion potential: Medium 

Organic matter content: Low to moderate 

Natural fertility: High 

Soil reaction: Very strongly acid to mildly alkaline 
Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: High 
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Depth to a seasonal high water table: More than 72 
inches 
Flooding: None 


Important properties of the Endcav soil— 


Permeability: Slow 

Available water capacity: Moderate 

Surface runoff: Medium or rapid 

Erosion potential: Medium 

Organic matter content: Low 

Natural fertility: High 

Soil reaction: Strongly acid to mildly alkaline 

Depth to bedrock: 40 to 60 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of these soils are used for pasture. A few 
areas are wooded. 

These soils are poorly suited to cultivated crops. The 
rock outcrop is a major management concern. Other 
management concerns are the potential for erosion, the 
low or moderate available water capacity, and the need 
for lime and fertilizer. 

These soils are moderately well suited to pasture. 
Establishing and maintaining a mixture of grasses and 
legumes and preventing overgrazing are the major 
concerns in managing pasture. Proper stocking rates, 
rotation of grazing among pastures, timely deferment of 
grazing, and applications of lime and fertilizer increase 
the productivity and carrying capacity of the pastures. If 
the pasture is overgrazed, the runoff rate increases and 
erosion is excessive. 

The potential productivity for trees on these soils is 
moderately high. The estimated production for northern 
red oak is 280 board feet per acre on the Carbo soil 
and 290 board feet per acre on the Endcav sail. The 
rock outcrop hinders the use of logging equipment, and 
the low or moderate available water capacity adversely 
affects the survival of seeds and seedlings. 

The depth to bedrock, the rock outcrop, the slow 
permeability, the high shrink-swell potential, and low 
strength are the main limitations affecting community 
development. The depth to bedrock and the slow 
permeability limit the use of these soils as sites for 
septic tank absorption fields. The depth to bedrock is 
the dominant limitation in shallow excavations and on 
sites for sanitary landfills. The high shrink-swell 
potential is the main limitation on sites for dwellings. 
The low strength and the high shrink-swell potential are 
limitations on sites for local roads and streets. 

Capability subclass: IVe. 
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9D—Carbo-Endcav complex, 15 to 35 percent 
slopes, very rocky. These are moderately deep and 
deep, hilly to very steep, well drained soils on the side 
slopes of hills and ridges. They occur as areas so 
intermingled that it was not practical to map them 
separately. This map unit is about 50 percent 
moderately deep Carbo soil, 40 percent deep Endcav 
soil, and 10 percent other soils. Areas are long and 
winding and range from 5 to 100 acres. Slopes are 
smooth and commonly are complex. Rock outcrops 
about 30 to 100 feet apart cover 2 to 10 percent of the 
surface. Sinkholes are common throughout areas of this 
unit. 

A typical profile of the Carbo soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 8 inches, yellowish brown silty clay loam 


Subsoil: 
8 to 18 inches, strong brown clay 
18 to 37 inches, yellowish brown clay 


Substratum: 
37 inches, limestone bedrock 


A typical profile of the Endcav soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 8 inches, dark brown silt loam 


Subsoil: 
8 to 16 inches, yellowish brown silty clay 
16 to 22 inches, strong brown clay 
22 to 33 inches, dark brown clay 
33 to 58 inches, yellowish brown clay 


Included with these soils in mapping are Chilhowie 
soils that have slopes of less than 15 percent. Also 
included are small areas of severely eroded soils that 
have a surface layer of silty clay or clay. 


Important properties of the Carbo soil— 


Permeability: Siow 

Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: High 

Soil reaction: Very strongly acid to mildly alkaline 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 
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Important properties of the Endcav soil— 


Permeability: Slow 

Available water capacity: Moderate 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: High 

Soil reaction: Strongly acid to mildly alkaline 

Depth to bedrock: 40 to 60 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of these soils are used for pasture. A few 
areas are wooded. 

These soils are poorly suited to cultivated crops. The 
rock outcrop and the slope limit the use of machinery. 

These soils are poorly suited to pasture. Establishing 
and maintaining a mixture of grasses and legumes and 
preventing overgrazing are the major concerns in 
managing pasture. Proper stocking rates, rotation of 
grazing among pastures, timely deferment of grazing, 
and applications of lime and fertilizer increase the 
productivity and carrying capacity of the pastures. If the 
pasture is overgrazed, the runoff rate increases and 
erosion is excessive. 

The potential productivity for trees on these soils is 
moderately high. The estimated production for northern 
red oak on the Carbo soil is 280 board feet per acre on 
north aspects and 240 board feet per acre on south 
aspects. The estimated production for northern red oak 
on the Endcav soil is 290 board feet per acre on north 
aspects and 240 board feet per acre on south aspects. 
The rock outcrop and the slope limit the use of logging 
equipment, and the low or moderate available water 
capacity adversely affects the survival of seeds and 
seeclings. 

The depth to bedrock, the rock outcrop, the slope, 
the slow permeability, the high shrink-swell potential, 
and low strength are limitations affecting community 
development. They especially limit the use of these 
soils for building site development, sanitary facilities, 
and construction materials. 

Capability subclass: Vle. 


10A—Caverns sandy loam, 0 to 2 percent slopes, 
rarely flooded. This soil is very deep, nearly level, and 
well drained. It is on long, narrow or broad stream 
terraces. Areas are commonly long and winding and 
follow the course of the river. They range from about 3 
to 40 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 
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Surface layer: 
0 to 10 inches, dark brown sandy loam 


Subsoil: 
10 to 18 inches, dark brown fine sandy loam 
18 to 39 inches, brown fine sandy loam 


Substratum: 
39 to 72 inches, reddish brown and dark brown 
sandy loam 


Included with this soil in mapping are Alonzville, 
Broadway, and Wolfgap soils. The Alonzville and 
Wolfgap soils are in the higher landscape positions. The 
Broadway soils are adjacent to streams. Also included 
are soils that have a surface layer of loamy sand. 
Included soils make up about 25 percent of this unit. 


Important soil properties— 


Permeability: Moderately rapid 

Available water capacity: Moderate 

Surface runoff: Slow 

Erosion potential: Low 

Organic matter content: Low to moderate 

Natural fertility: High 

Soil reaction: Very strongly acid to neutral in the surface 
layer and upper part of the subsoil; very strongly 
acid to moderately acid in the lower part of the 
subsoil and in the substratum. 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: Rare 


Most areas of this soil are farmed. A small acreage is 
used as woodland. 

This soil is well suited to cultivated crops. In some 
years, however, flooding can damage the crops or limit 
the use of machinery. Conservation tillage and crop 
rotations that include grasses and legumes help to 
control runoff and erosion and conserve moisture. Tilth 
is good and can be maintained by cultivating at the 
proper moisture content. Crops respond well to 
applications of lime and fertilizer. 

This soil is well suited to pasture and hay. 
Establishing and maintaining a mixture of grasses and 
legumes, using proper stocking rates, rotating grazing 
among pastures, deferring grazing, controlling weeds, 
and applying lime and fertilizer increase the productivity 
and carrying capacity of the pastures. 

The potential productivity for trees on this soil is high. 
The estimated production for shortleaf pine is 120 cubic 
feet, or 664 board feet, per acre. 
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The flooding is the main hazard affecting community 
development. 
Capability class: |. 


11B—Chilhowie silty clay loam, 2 to 7 percent 
slopes. This soil is moderately deep, gently sloping, 
and well drained. It is on the summits and shoulders of 
hills and ridges in the Shenandoah Valley. Slopes are 
smooth and commonly are complex. Areas are long and 
winding and follow the ridges and hilltops. They range 
from about 3 to 50 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 6 inches, dark yellowish brown silty clay loam 


Subsoil: 
6 to 18 inches, strong brown clay 


Substratum: 
18 to 35 inches, strong brown extremely channery 
clay 
35 inches, calcareous shale bedrock 


Included with this soil in mapping are Carbo and 
Edom soils. These soils are in landscape positions 
similar to those of the Chilhawie soil. The Carbo soils 
have a thicker solum than that of the Chilhowie soil and 
have fewer rock fragments in the lower part of the 
subsoil. The Edom soils are deeper over bedrock than 
the Chilhowie soil. Also included are soils that are 
severely eroded and rock outcrop. Included areas make 
up about 15 percent of this unit. 


Important soil properties— 


Permeability: Slow 

Available water capacity: Low 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low 

Natural fertility: High 

Soil reaction: Slightly acid to mildly alkaline in the 
surface layer and subsoil; neutral or mildly alkaline 
in the substratum 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used for farming. The rest 
are mostly used as woodland. 

This soil is moderately well suited to cultivated crops. 
Droughtiness during the growing season and the 
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potential for erosion are major management concerns. 
Conservation tillage and crop rotations that include 
grasses and legumes help to control runoff and erosion 
and conserve moisture. Tilth is fair. It can be 
maintained or improved by incorporating organic matter 
into the plow layer and by cultivating at the proper 
moisture content. Crops respond well to applications of 
lime and fertilizer. 

This soil is moderately well suited to pasture and 
hay. Establishing and maintaining a mixture of grasses 
and legumes, using proper stocking rates, rotating 
grazing among pastures, deferring grazing, and 
applying lime and fertilizer increase the productivity and 
carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderate. The estimated production for northern red 
oak is 240 board feet per acre. 

The moderate depth to bedrock, the slow 
permeability, and the high shrink-swell potential in the 
subsoil are the major limitations affecting building site 
development, sanitary facilities, and most recreational 
uses. 

Capability subclass: lle. 


11C—Chilhowie silty clay loam, 7 to 15 percent 
slopes. This soil is moderately deep, strongly sloping, 
and well drained. It is on the side slopes of hills and 
ridges in the Shenandoah Valley. Slopes are smooth 
and commonly are complex. Areas are long and 
winding. They range from about 3 to 150 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 6 inches, dark yellowish brown silty clay loam 


Subsoil: 
6 to 18 inches, strong brown clay 


Substratum: 
18 to 35 inches, strong brown extremely channery 
clay 
35 inches, calcareous shale bedrock 


Included with this soil in mapping are Carbo and 
Edom soils. These soils are in landscape positions 
similar to those of the Chilhowie soil. The Carbo soils 
have a thicker solum than that of the Chilhowie soil and 
have fewer rock fragments in the lower part of the 
subsoil. The Edom soils are deeper over bedrock than 
the Chilhowie soil. Also included are soils that are 
severely eroded and rock outcrop. Included areas make 
up about 15 percent of this unit. 


Important soil properties— 


Permeability: Slow 
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Available water capacity: Low 

Surface runoff: Rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: High 

Soil reaction: Slightly acid to mildly alkaline in the 
surface layer and subsoil; neutral or mildly alkaline 
in the substratum 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are farmed. The rest are 
mostly used as woodland. 

This soil is poorly suited to cultivated crops. 
Droughtiness during the growing season and the 
potential for erosion are major management concerns. 
Conservation tillage and crop rotations that include 
grasses and legumes help to control runoff and erosion 
and conserve moisture. Tilth is fair. It can be 
maintained or improved by incorporating organic matter 
into the plow layer and by cultivating at the proper 
moisture content. Crops respond well to applications of 
lime and fertilizer. 

This soil is moderately well suited to pasture and 
hay. Establishing and maintaining a mixture of grasses 
and legumes, using proper stocking rates, rotating 
grazing among pastures, deferring grazing, and 
applying lime and fertilizer increase the productivity and 
carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderate. The estimated production for northern red 
oak is 240 board feet per acre. 

The moderate depth to bedrock, the slope, the slow 
permeability, and the high shrink-swell potential in the 
subsoil are the major limitations affecting building site 
development, sanitary facilities, and most recreational 
uses. 

Capability subclass: file. 


11D—Chilhowie silty clay loam, 15 to 25 percent 
slopes. This soil is moderately deep, moderately steep, 
and well drained. It is on the side slopes of hills and 
ridges in the Shenandoah Valley. Areas are long and 
winding. They range from about 3 to 75 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 6 inches, dark yellowish brown silty clay loam 


Subsoil: 
6 to 18 inches, strong brown clay 
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Substratum: 
18 to 35 inches, strong brown extremely channery 
clay 
35 inches, calcareous shale bedrock 


Included with this soil in mapping are Carbo and 
Edom soils. These soils are in landscape positions 
similar to those of the Chilhowie soil. The Carbo soils 
have a thicker solum than that of the Chilhowie soil and 
have fewer rock fragments in the lower part of the 
subsoil. The Edom soils are deeper over bedrock than 
the Chilhowie soil. Also included are soils that are 
severely eroded and rock outcrop. Included areas make 
up about 15 percent of this unit. 


Important soil properties— 


Permeability: Slow 

Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: High 

Soil reaction: Slightly acid to mildly alkaline in the 
surface layer and subsoil; neutral or mildly alkaline 
in the substratum 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used for pasture and hay. 
A few small areas are used for cultivated crops, and the 
remaining areas are wooded. 

Because of droughtiness during the growing season 
and the high potential for erosion, this soil is unsuitable 
for cultivated crops. If cultivated crops are grown, 
conservation tillage and crop rotations that include 
grasses and legumes help to control runoff and erosion 
and conserve moisture. Crops respond well to 
applications of lime and fertilizer. 

This soil is moderately well suited to pasture and 
hay. Establishing and maintaining a mixture of grasses 
and legumes, using proper stocking rates, rotating 
grazing among pastures, deferring grazing, and 
applying lime and fertilizer increase the productivity and 
carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderate. The estimated production for northern red 
oak is 240 board feet per acre on north aspects and 
195 board feet per acre on south aspects. 

The slope, the depth to bedrock, the slow 
permeability, and the high shrink-swell potential in the 
subsoil are the major limitations affecting building site 
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development, sanitary facilities, and most recreational 
uses. 
Capability subclass: |Ve. 


11E—Chilhowie silty clay loam, 25 to 35 percent 
slopes. This soil is moderately deep, steep, and well 
drained. It is on the side slopes of hills and ridges in the 
Shenandoah Valley. Areas are long and winding. They 
range from about 3 to 75 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 6 inches, dark yellowish brown silty clay loam 


Subsoil: 
6 to 18 inches, strong brown clay 


Substratum: 
18 to 35 inches, strong brown extremely channery 
clay 
35 inches, calcareous shale bedrock 


Included with this soil in mapping are Edom soils. 
These soils are in landscape positions similar to those 
of the Chilhowie soil. They are deeper over bedrock 
than the Chilhowie soil. Also included are soils that are 
severely eroded and rock outcrop. Included areas make 
up about 15 percent of this unit. 


Important soil properties— 


Permeability: Slow 

Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: High 

Soil reaction: Slightly acid to mildly alkaline in the 
surface layer and subsoil; neutral or mildly alkaline 
in the substratum 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used for pasture. A few 
areas are wooded. 

Because of droughtiness during the growing season 
and the potential for erosion, this soil is unsuitable for 
cultivated crops. If cultivated crops are grown, 
conservation tillage and crop rotations that include 
grasses and legumes are needed to reduce the runoff 
rate, control erosion, and conserve moisture. Crops 
respond well to applications of lime and fertilizer. 
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This soil is poorly suited to pasture and hay. 
Establishing and maintaining a mixture of grasses and 
legumes, using proper stocking rates, rotating grazing 
among pastures, deferring grazing, and applying lime 
and fertilizer increase the productivity and carrying 
capacity of the pastures. 

The potential productivity for trees on this soil is 
moderate. The estimated production for northern red 
oak is 240 board feet per acre on north aspects and 
195 board feet per acre on south aspects. 

The slope, the depth to bedrock, and the high shrink- 
swell potential in the subsoil are the major limitations 
affecting building site development, sanitary facilities, 
and most recreational uses. 

Capability subclass: Vle. 


12C—Chilhowie silty clay loam, 7 to 15 percent 
slopes, rocky. This soil is moderately deep, strongly 
sloping, and well drained. It is on the side slopes of hills 
and ridges in the Shenandoah Valley. Slopes are 
smooth and commonly are complex. Rock outcrops 
about 100 to 300 feet apart cover up to 2 percent of the 
surface. Areas are long and winding and follow the 
ridges and hilltops. They range from about 5 to 50 
acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 6 inches, dark yellowish brown silty clay loam 


Subsoil: 
6 to 18 inches, strong brown clay 


Substratum: 
18 to 35 inches, strong brown extremely channery 
clay 
35 inches, calcareous shale bedrock 


Included with this soil in mapping are Carbo and 
Opequon soils. These soils are in landscape positions 
similar to those of the Chilhowie soil. The Carbo soils 
have fewer rock fragments in the lower part of the 
profile than the Chilhowie soil. The Opequon soils are 
shallower over bedrock than the Chilhowie soil. Also 
included are Chilhowie soils that are severely eroded 
and rock outcrops more than 300 feet apart. Included 
areas make up about 20 percent of this unit. 


Important soil properties— 


Permeability: Slow 

Available water capacity: Low 
Surface runoff: Rapid 

Erosion potential: High 
Organic matter content: Low 
Natural fertility: High 
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Soil reaction: Slightly acid to mildly alkaline in the 
surface layer and subsoil; neutral or mildly alkaline 
in the substratum 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used for pasture, hay, or 
woodland. The rest are used for cultivated crops. 

This soil is poorly suited to cultivated crops. It is 
droughty during the growing season, and the rock 
outcrop interferes with tillage. The potential for erosion 
is a major management concern. Conservation tillage, 
cover crops, and a cropping system that includes 
grasses and legumes increase organic matter content, 
improve tilth, and help to control erosion. 

This soil is moderately well suited to pasture and 
hay. Establishing and maintaining a mixture of grasses 
and legumes and preventing overgrazing are the major 
concerns in managing pasture. Proper stocking rates, 
rotation of grazing among pastures, and timely 
deferment of grazing increase the productivity and 
carrying capacity of the pastures. If the pasture is 
overgrazed, the runoff rate increases and erosion is 
excessive. 

The potential productivity for trees on this soil is 
moderate. The estimated production for northern red 
oak is 240 board feet per acre. The survival of seeds 
and seedlings is affected by droughtiness during the 
growing season and by the tendency of the silty clay 
loam surface layer to form a crust. Windthrow is a 
hazard because of the restricted rooting depth. Logging 
roads and skid trails should be laid out on the contour 
to reduce the concentration of runoff and thereby 
control erosion. During wet periods the surface layer is 
soft and slippery. The slope limits the safe operation of 
heavy equipment. 

The moderate depth to bedrock, the slow 
permeability, and the high shrink-swell potential in the 
subsoil are the major limitations affecting building site 
development, sanitary facilities, and most recreational 
uses. 

Capability subclass: Ille. 


12D—Chilhowie silty clay loam, 15 to 25 percent 
slopes, rocky. This soil is moderately deep, moderately 
steep, and well drained. It is on the side slopes of hills 
and ridges in the Shenandoah Valley. Slopes are 
smooth and commonly are complex. Most areas are 
dissected by shallow drainageways about 100 to 200 
feet apart. Rock outcrops about 100 to 300 feet apart 
cover up to 2 percent of the surface. Areas are long 


26 


and winding. They range from about 5 to 50 acres. 
A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 6 inches, dark yellowish brown silty clay loam 


Subsoil: 
6 to 18 inches, strong brown clay 


Substratum: 
18 to 35 inches, strong brown extremely channery 
clay 
35 inches, calcareous shale bedrock 


Included with this soil in mapping are Carbo and 
Opequon soils. These soils are in landscape positions 
similar to those of the Chilhowie soil. The Carbo soils 
have fewer rock fragments in the lower part of the 
profile than the Chilhowie soil. The Opequon soils are 
shallower over bedrock than the Chilhowie soil. Also 
included are Chilhowie soils that are severely eroded 
and rock outcrops more than 300 feet apart. Included 
areas make up about 20 percent of this unit. 


Important soil properties— 


Permeability: Slow 

Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: High 

Soil reaction: Slightly acid to mildly alkaline in the 
surface layer and subsoil; neutral or mildly alkaline 
in the substratum 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


All areas of this soil are used for pasture or 
woodland. 

This soil is poorly suited to cultivated crops. It is 
droughty during the growing season, and the rock 
outcrop interferes with tillage. The slope limits the use 
of farm machinery. The potential for erosion is a major 
management concern. 

This soil is moderately well suited to pasture and 
hay. Establishing and maintaining a mixture of grasses 
and legumes and preventing overgrazing are the major 
concerns in managing pasture. Proper stocking rates, 
rotation of grazing among pastures, and timely 
deferment of grazing increase the productivity and 
carrying capacity of the pastures. If the pasture is 
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overgrazed, the runoff rate increases and erosion is 
excessive. 

The potential productivity for trees on this soil is 
moderate. The estimated production for northern red 
oak is 240 board feet per acre on north aspects and 
195 board feet per acre on south aspects. The survival 
of seeds and seedlings is affected by droughtiness 
during the growing season and by the tendency of the 
silty clay loam surface layer to form a crust. Windthrow 
is a hazard because of the restricted rooting depth. 
Logging roads and skid trails should be laid out on the 
contour to reduce the concentration of runoff and 
thereby control erosion. During wet periods the surface 
layer is soft and slippery. The slope limits the safe 
operation of heavy equipment. 

The moderate depth to bedrock, the slope, the slow 
permeability, and the high shrink-swell potential in the 
subsoil are the major limitations affecting building site 
development, sanitary facilities, and most recreational 
uses. 

Capability subclass: [Ve. 


13C—Chilhowie silty clay loam, 7 to 15 percent 
slopes, very rocky. This soil is moderately deep, 
strongly sloping, and well drained. It is on the side 
slopes of hills and ridges in the Shenandoah Valley. 
Rock outcrops about 30 to 100 feet apart cover 2 to 10 
percent of the surface. Areas are long and winding. 
They range from about 5 to 35 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 6 inches, dark yellowish brown silty clay loam 


Subsoil: 
6 to 18 inches, strong brown clay 


Substratum: 
18 to 35 inches, strong brown extremely channery 
clay 
35 inches, calcareous shale bedrock 


Included with this soil in mapping are Carbo and 
Opequon soils. These soils are in landscape positions 
similar to those of the Chilhowie soil. The Carbo soils 
have fewer rock fragments in the lower part of the 
profile than the Chilhowie soil. The Opequon soils are 
shallower over bedrock than the Chilhowie soil. Also 
included are Chilhowie soils that are severely eroded 
and rock outcrops less than 300 feet apart. Included 
areas make up about 20 percent of this unit. 


Important soil properties— 


Permeability: Slow 
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Available water capacity: Low 

Surface runoff: Rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: High 

Soil reaction: Slightly acid to mildly alkaline in the 
surface layer and subsoil; neutral or mildly alkaline 
in the substratum 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used for pasture or 
woodland. 

This soil is not suited to cultivated crops. It is 
droughty during the growing season, and the rock 
outcrop interferes with tillage. The potential for erosion 
is a major management concern. 

This soil is moderately well suited to pasture and 
hay. The rock outcrop interferes with mowing and 
seedbed preparation. Establishing and maintaining a 
mixture of grasses and legumes and preventing 
overgrazing are the major concerns in managing 
pasture. Proper stocking rates, rotation of grazing 
among pastures, and timely deferment of grazing 
increase the productivity and carrying capacity of the 
pastures. If the pasture is overgrazed, the runoff rate 
increases and erosion is excessive. 

The potential productivity for trees on this soil is 
moderate. The estimated production for northern red 
oak is 240 board feet per acre. The survival of seeds 
and seedlings is affected by droughtiness during the 
growing season and by the tendency of the silty clay 
loam surface layer to form a crust. Windthrow is a 
hazard because of the restricted rooting depth. Logging 
roads and skid trails should be laid out on the contour 
to reduce the concentration of runoff and thereby 
control erosion. During wet periods the surface layer is 
soft and slippery. 

The depth to bedrock, the slow permeability, the high 
shrink-swell potential in the subsoil, and the rock 
outcrop are the major limitations affecting building site 
development, sanitary facilities, and most recreational 
uses. The slope also is a limitation for most recreational 
uses. 

Capability subclass: VIs. 


13D—Chilhowie silty clay loam, 15 to 35 percent 
slopes, very rocky. This soil is moderately deep, 
moderately steep and steep, and well drained. It is on 
the side slopes of hills and ridges in the Shenandoah 
Valley. Rock outcrops about 30 to 100 feet apart cover 
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2 to 10 percent of the surface. Areas are long and 
winding. They range from about 3 to 25 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 6 inches, dark yellowish brown silty clay loam 


Subsoil: 
6 to 18 inches, strong brown clay 


Substratum: 
18 to 35 inches, strong brown extremely channery 
clay 
35 inches, calcareous shale bedrock 


Included with this soil in mapping are Carbo and 
Opequon soils. These soils are in landscape positions 
similar to those of the Chilhowie soil. The Carbo soils 
have fewer rock fragments in the lower part of the 
profile than the Chilhowie soil. The Opequon soils are 
shallower over bedrock than the Chilhowie soil. Also 
included are Chilhowie soils that are severely eroded 
and rock outcrops less than 300 feet apart. Included 
areas make up about 20 percent of this unit. 


Important soil properties— 


Permeability: Slow 

Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: High 

Soil reaction: Slightly acid to mildly alkaline in the 
surface layer and subsoil; neutral or mildly alkaline 
in the substratum 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used for pasture or 
woodland. 

This soil is not suited to cultivated crops. It is 
droughty during the growing season, and the rock 
outcrop interferes with tillage. The slope limits the use 
of farm machinery. The potential for erosion is a major 
management concern. 

This soil is poorly suited to pasture and hay. The 
rock outcrop interferes with mowing and seedbed 
preparation. Establishing and maintaining a mixture of 
grasses and legumes and preventing overgrazing are 
the major concerns in managing pasture. Proper 
stocking rates, rotation of grazing among pastures, and 
timely deferment of grazing increase the productivity 
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and carrying capacity of the pastures. If the pasture is 
overgrazed, the runoff rate increases and erosion is 
excessive. 

The potential productivity for trees on this soil is 
moderate. The estimated production for northern red 
oak is 240 board feet per acre on north aspects and 
195 board feet per acre on south aspects. The survival 
of seeds and seedlings is affected by droughtiness 
during the growing season and by the tendency of the 
silty clay loam surface layer to form a crust. Windthrow 
is a hazard because of the restricted rooting depth. 
Logging roads and skid trails should be laid out on the 
contour to reduce the concentration of runoff and 
thereby control erosion. During wet periods the surface 
layer is soft and slippery. The slope limits the safe 
operation of heavy equipment. 

The rock outcrop, the slope, the depth to bedrock, 
the slow permeability, and the high shrink-swell 
potential in the subsoil are the major limitations 
affecting building site development, sanitary facilities, 
and most recreational uses. 

Capability subclass: Vlle. 


13E—Chilhowie silty clay loam, 35 to 55 percent 
slopes, very rocky. This soil is moderately deep, steep 
and very steep, and well drained. It is on the side 
slopes of hills and ridges in the Shenandoah Valley. 
Rock outcrops about 30 to 100 feet apart cover 2 to 10 
percent of the surface. Areas are long and winding. 
They range from about 10 to 75 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 6 inches, dark yellowish brown silty clay loam 


Subsoil: 
6 to 18 inches, strong brown clay 


Substratum: 
18 to 35 inches, strong brown extremely channery 
clay 
35 inches, calcareous shale bedrock 


Included with this soil in mapping are Carbo and 
Opequon soils. These soils are in landscape positions 
similar to those of the Chilhowie soil. The Carbo soils 
have fewer rock fragments in the lower part of the 
profile than the Chilhowie soil. The Opequon soils are 
shallower over bedrock than the Chilhowie soil. Also 
included are rock outcrops less than 300 feet apart and 
soils with slopes of less than 35 percent. Included areas 
make up about 20 percent of this unit. 


Important soil properties— 


Permeability: Slow 
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Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: High 

Soil reaction: Slightly acid to mildly alkaline in the 
surface layer and subsoil; neutral or mildly alkaline 
in the substratum 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


All areas of this soil are wooded. The potential 
productivity for trees on this soil is moderate. The 
estimated production for northern red oak is 240 board 
feet per acre on north aspects and 195 board feet per 
acre on south aspects. The survival of seeds and 
seedlings is affected by droughtiness during the 
growing season and by the tendency of the silty clay 
loam surface layer to form a crust. Windthrow is a 
hazard because of the restricted rooting depth. Logging 
roads and skid trails should be laid out on the contour 
to reduce the concentration of runoff and thereby 
control erosion. During wet periods the surface layer is 
soft and slippery. The slope limits the safe operation of 
heavy equipment. 

The rock outcrop and the slope are the major 
limitations affecting building site development, sanitary 
facilities, and most recreational uses. 

Capability subclass: Vlle. 


14B—Coursey loam, 2 to 7 percent slopes. This 
soil is very deep, gently sloping, and moderately well 
drained. It is on terraces along the major streams in the 
Shenandoah Vailey. Areas are irregularly shaped or 
long and narrow. They range from about 3 to 30 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 12 inches, dark brown loam 


Subsoil: 
12 to 17 inches, yellowish brown loam 
17 to 28 inches, yellowish red loam 
28 to 34 inches, yellowish brown, mottled clay loam 
34 to 58 inches, grayish brown, mottled clay loam 


Substratum: 
58 to 63 inches, strong brown, mottled sandy clay 
loam 


Inciuded with this soil in mapping are the well 
drained Alonzville, the moderately well drained 
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Moomaw, and the very poorly drained Purdy soils. The 
Alonzville and Moomaw soils are on the higher terraces 
closer to the streams. The Purdy soils are in the lower 
areas and farther away from the streams. Included soils 
make up about 20 percent of this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Moderate 

Surface runoff: Medium | 

Erosion potential: Medium 

Organic matter content: Low to moderate 
Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 
Depth to bedrock: More than 60 inches 
Shrink-swell potential: Low 

Depth to a seasonal high water table: 18 to 30 inches 
Flooding: None 


Most areas of this soil are used for pasture. A few 
areas are used for cultivated crops, and the rest is used 
as woodland. 

This soil is well suited to cultivated crops. The 
potential for erosion is a management concern. 
Conservation tillage and crop rotations that include 
grasses and legumes help to control runoff and erasion 
and conserve soil moisture. Tilth is good and can be 
maintained by incorporating organic matter into the 
surface layer and by cultivating only at the proper 
moisture content. Wetness caused by the seasonal high 
water table sometimes delays tillage and spring 
planting. 

This soil is well suited to pasture and hay. Alfalfa is 
commonly short lived, however, because of the wetness 
and restricted root growth caused by the seasonal high 
water table. Grazing when the soil is too wet compacts 
the surface layer and increases the potential for erosion 
by damaging the plant cover. Establishing and 
maintaining a mixture of grasses and legumes, using 
proper stocking rates, rotating grazing among pastures, 
deferring grazing, and applying lime and fertilizer 
increase the productivity and carrying capacity of the 
pastures. 

The potential productivity for trees on this soil is high. 
The estimated production for Virginia pine is 120 cubic 
feet, or 664 board feet, per acre. 

The seasonal high water table in winter and spring is 
the main limitation affecting community development. It 
especially limits the use of this soil for sanitary facilities 
and building site development. 

Capability subclass: lle. 


14C—Coursey loam, 7 to 15 percent slopes. This 
soil is very deep, strongly sloping, and moderately well 
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drained. It is on terraces along the major streams in the 
Shenandoah Valley. Areas are irregularly shaped or 
long and narrow. They range from about 3 to 25 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 12 inches, dark brown loam 


Subsoil: 
12 to 17 inches, yellowish brown loam 
17 to 28 inches, yellowish red loam 
28 to 34 inches, yellowish brown, mottled clay loam 
34 to 58 inches, grayish brown, mottled clay loam 


Substratum: 
58 to 63 inches, strong brown, mottled sandy clay 
loam 


Included with this soil in mapping are the well 
drained Alonzville, the moderately well drained 
Moomaw, and the poorly drained Purdy soils. The 
Alonzville and Moomaw soils are on the higher terraces 
closer to the streams. The Purdy soils are in the lower 
areas and farther away from the streams. Included soils 
make up about 20 percent of this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Moderate 

Surface runoff: Rapid 

Erosion potential: High 

Organic matter content: Low to moderate 
Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 
Depth to bedrock: More than 60 inches 
Shrink-swell potential: Low 

Depth to a seasonal high water table: 18 to 30 inches 
Flooding: None 


Most areas of this soil are used for pasture. A few 
areas are used for cultivated crops, and the rest is used 
as woodland. 

This soil is moderately well suited to cultivated crops. 
The potential for erosion is a major management 
concern. Conservation tillage and crop rotations that 
include grasses and legumes help to control runoff and 
erosion and conserve soil moisture. Tilth is good and 
can be maintained by incorporating organic matter into 
the surface layer and by cultivating only at the proper 
moisture content. Wetness caused by the seasonal high 
water table sometimes delays tillage and spring 
planting. 

This soil is moderately well suited to pasture and 
hay. Alfalfa is commonly short lived, however, because 
of the wetness and restricted root growth caused by the 
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seasonal high water table. Grazing when the soil is too 
wet compacts the surface layer and increases the 
potential for erosion by damaging the plant cover. 
Establishing and maintaining a mixture of grasses and 
legumes, using proper stocking rates, rotating grazing 
among pastures, deferring grazing, and applying lime 
and fertilizer increase the productivity and carrying 
capacity of the pastures. 


The potential productivity for trees on this soil is high. 


The estimated production for Virginia pine is 120 cubic 
feet, or 664 board feet, per acre. 

The seasonal high water table in winter and spring is 
the main limitation affecting community development. It 
especially limits the use of this soil for sanitary facilities 
and building site development. 

Capability subclass: Ille. 


15A—Derroc cobbly sandy loam, 0 to 2 percent 
slopes, frequently flooded. This soil is deep, nearly 
level, and well drained. It is on flood plains in the 
Shenandoah Valley. Areas are commonly long and 
winding and follow the course of the adjacent streams. 
Slope ranges from 0 to 2 percent. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 3 inches, dark brown cobbly sandy loam 


Subsoil: 
3 to 12 inches, yellowish brown very cobbly sandy 
loam 
12 to 37 inches, yellowish brown extremely cobbly 
sandy loam 


Substratum: 
37 to 46 inches, yellowish brown very cobbly loamy 
sand 
46 to 65 inches, yellowish brown, mottled very 
cobbly sandy loam 


Included with this soil in mapping are small areas of 
Gladehill soils. These soils are in the same landscape 
positions as the Derroc soil. They have fewer rock 
fragments throughout the surface layer and subsoil than 
the Derroc soil. They make up about 15 percent of this 
unit. 


Important soil properties— 


Permeability: Rapid 

Available water capacity: Low 

Surface runoff: Slow 

Erosion potential: Low 

Organic matter content: Low to high 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 
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Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: Frequent, very brief 


Most areas of this soil are used as woodland. A few 
areas are used for pasture. 

This soil is poorly suited to cultivated crops. The 
cobblestones interfere with tillage. Some areas are 
frequently covered by floodwater from the adjacent 
streams. 

This soil is moderately well suited to pasture and 
poorly suited to hay. Establishing and maintaining a 
mixture of grasses and legumes is difficult because of 
the cobblestones, which interfere with tillage. The 
cobblestones aiso limit the use of hay-gathering 
equipment. Proper stocking rates, rotation of grazing 
among pastures, deferred grazing, and applications of 
lime and fertilizer increase the productivity and carrying 
capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. Seeds and 
seedlings survive and grow well if competing vegetation 
is controlled. 

The flooding is a major hazard affecting most types 
of community development. 

Capability subclass: Ilw. 


16B—Edom silty clay loam, 2 to 7 percent slopes. 
This soil is very deep, gently sloping, and well drained. 
It is on the summits and side slopes of hills, knolls, and 
ridges in the Shenandoah Valley. Areas are irregularly 
shaped and range from about 3 to 100 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 3 inches, dark brown silty clay loam 
3 to 7 inches, dark brown, mottled silty clay loam 


Subsoil: 
7 to 18 inches, yellowish red clay 
18 to 34 inches, yellowish red, mottled clay 


Substratum: 
34 to 65 inches, yellowish red, mottled very 
channery silty clay 


Included with this soil in mapping are Carbo and 
Chilhowie soils. These soils are in landscape positions 
similar to those of the Edom soil. They are shallower 
over bedrock than the Edom soil. Included soils make 
up about 10 percent of this unit. 
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Important soil properties— 


Permeability: Moderately slow or moderate 

Available water capacity: Low 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low to moderate 

Natural fertility: High 

Soil reaction: Strongly acid to mildly alkaline in the 
surface layer and upper part of the subsoil; 
moderately acid to mildly alkaline in the lower part 
of the subsoil and in the substratum 

Depth to bedrock: 40 to more than 60 inches 

Shrink-swell potential: Moderate 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are farmed. A few areas are 
wooded. 

This soil is well suited to cultivated crops. Tilth can 
be maintained or improved by incorporating organic 
residue into the plow layer and by cultivating when the 
moisture content of the soil is optimum for tillage. The 
potential for erosion is a management concern. 
Conservation tillage, cover crops, and a cropping 
system that includes grasses and legumes minimize 
crusting, increase the rate of water infiltration, and help 
to control runoff and erosion. Crops respond well to 
applications of lime and fertilizer. 

This soil is well suited to pasture and hay. 
Establishing and maintaining a mixture of grasses and 
legumes, using proper stocking rates, rotating grazing 
among pastures, deferring grazing, and applying lime 
and fertilizer increase the productivity and carrying 
capacity of the pastures. 

The potential productivity for trees an this soil is 
moderate. The estimated production for northern red 
oak is 288 board feet per acre. Seeds and seedlings 
survive and grow well if competing vegetation is 
controlled. 

The restricted permeability, the moderate shrink-swell 
potential, the clayey subsoil, and low strength limit the 
use of this soil for community development. The 
restricted permeability is a limitation on sites for septic 
tank absorption fields. The low strength and the 
moderate shrink-swell potential limit the use of this soil 
for roadfill, local roads and streets, and dwellings. The 
clayey subsoil limits the use of this soil for trench type 
sanitary landfills, daily cover for landfills, and shallow 
excavations. 

Capability subclass: lle. 


16C—Edom silty clay loam, 7 to 15 percent slopes. 
This soil is very deep, strongly sloping, and well 
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drained. It is on the side slopes of hills and ridges in the 
Shenandoah Valley. Areas are irregularly shaped and 
range from about 3 to 60 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 3 inches, dark brown silty clay loam 
3 to 7 inches, dark brown, mottled silty clay loam 


Subsoil: 
7 to 18 inches, yellowish red clay 
18 to 34 inches, yellowish red, mottled clay 


Substratum: 
34 to 65 inches, yellowish red, mottled very 
channery silty clay 


Included with this soil in mapping are Carbo and 
Chilhowie soils. These soils are in landscape positions 
similar to those of the Edom soil. They are shallower 
over bedrock than the Edom soil. Included soils make 
up about 10 percent of this unit. 


Important soil properties— 


Permeability: Moderately slow or moderate 

Available water capacity: Low 

Surface runoff: Rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: High 

Soil reaction: Strongly acid to mildly alkaline in the 
surface layer and upper part of the subsoil; 
moderately acid to mildly alkaline in the lower part 
of the subsoil and in the substratum 

Depth to bedrock: 40 to more than 60 inches 

Shrink-swell potential: Moderate 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are farmed. A few areas are 
wooded. 

This soil is moderately wel! suited to cultivated crops. 
Tilth can be maintained or improved by incorporating 
organic residue into the plow layer and by cultivating 
when the moisture content of the soil is optimum for 
tillage. The potential for erosion is a management 
concern. Conservation tillage, cover crops, and a 
cropping system that includes grasses and legumes 
minimize crusting, increase the rate of water infiltration, 
and help to control runoff and erosion. Crops respond 
well to applications of lime and fertilizer. 

This soil is well suited to pasture and hay. 
Establishing and maintaining a mixture of grasses and 
legumes, using proper stocking rates, rotating grazing 
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among pastures, deferring grazing, and applying lime 
and fertilizer increase the productivity and carrying 
capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. Seeds and 
seedlings survive and grow well if competing vegetation 
is controlled. 

The restricted permeability, the slope, low strength, 
the moderate shrink-swell potential, and the clayey 
subsoil limit the use of this soil for community 
development. The restricted permeability of the subsoil 
is a limitation on sites for septic tank absorption fields. 
The low strength and the moderate shrink-swell 
potential limit the use of this soil for roadfill and local 
roads and streets. The slope and the moderate shrink- 
swell potential are limitations on sites for dwellings. The 
clayey subsoil limits the use of this soil for trench type 
sanitary landfilis and daily cover for landfills. 

Capability subclass: llle. 


17B—Endcav silt loam, 2 to 7 percent slopes. This 
soil is deep, gently sloping, and well drained. It is on 
the summits and side slopes of hills and ridges in the 
Shenandoah Valley. Areas are irregularly shaped and 
range from about 3 to 100 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 8 inches, dark brown silt loam 


Subsoil: 
8 to 16 inches, yellowish brown silty clay 
16 to 22 inches, strong brown clay 
22 to 33 inches, dark brown clay 
33 to 58 inches, yellowish brown clay 


Included with this soil in mapping are Carbo, 
Chilhowie, and Frederick soils. These soils are in 
landscape positions similar to those of the Endcav soil. 
The Carbo and Chilhowie soils are shallower over 
bedrock than the Endcav soil. The Frederick soils have 
a redder subsoil than the Endcav soil. Also included are 
areas of rock outcrop. Included areas make up about 10 
percent of this unit. 


Important soil properties— 


Permeability: Slow 

Available water capacity: Moderate 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low 

Natural fertility: High 

Soil reaction: Strongly acid to neutral in the surface 
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layer and upper part of the subsoil; moderately acid 
to moderately alkaline in the lower part of the 
subsoil 

Depth to bedrock: 40 to 60 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are farmed. A few areas are 
wooded. 

This soil is well suited to cultivated crops. The 
surface layer is friable and can be easily tilled when 
moist but breaks into clods if tilled when too dry or too 
moist. Tilth can be maintained or improved by 
incorporating organic material into the plow layer and by 
cultivating when the moisture content of the soil is 
optimum for tillage. The potential for erosion is a 
management concern. Conservation tillage, cover 
crops, and a cropping system that includes grasses and 
legumes minimize crusting, increase the rate of water 
infiltration, and help to control runoff and erosion. Crops 
respond well to applications of lime and fertilizer. 

This soil is well suited to pasture and hay. 
Establishing and maintaining a mixture of grasses and 
legumes, using proper stocking rates, rotating grazing 
among pastures, deferring grazing, and applying lime 
and fertilizer increase the productivity and carrying 
capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 290 board feet per acre. Seeds and 
seedlings survive and grow well if competing vegetation 
is controlled. 

The slow permeability, low strength, the high shrink- 
swell potential, and the clayey subsoil limit the use of 
this soil for community development. The slow 
permeability and the high content of clay in the subsoil 
are limitations on sites for septic tank absorption fields 
and shallow excavations. The low strength and the high 
shrink-swell potential limit the use of this soil for roadfill 
and local roads and streets. The high shrink-swell 
potential also is a limitation on sites for dwellings. The 
clayey subsoil limits the use of this soil for trench type 
sanitary landfills and daily cover for landfills. The depth 
to bedrock limits the use of this soil as a site for trench 
and area landfills and shallow excavations. 

Capability subclass: lle. 


17C—Endcav silt loam, 7 to 15 percent slopes. 
This soil is deep, strongly sloping, and well drained. It is 
on the side slopes of hills and ridges in the 
Shenandoah Valley. Areas are irregularly shaped and 
range from about 3 to 70 acres. 
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A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 8 inches, dark brown silt loam 


Subsoil: 
8 to 16 inches, yellowish brown silty clay 
16 to 22 inches, strong brown clay 
22 to 33 inches, dark brown clay 
33 to 58 inches, yellowish brown clay 


Included with this soil in mapping are Carbo, 
Chilhowie, and Frederick soils. These soils are in 
landscape positions similar to those of the Endcav soil. 
The Carbo and Chilhowie soils are shallower over 
bedrock than the Endcav soil. The Frederick soils have 
a redder subsoil than the Endcav soil. Also included are 
rock outcrop and soils that have steeper slopes than the 
Endcav soil. Included areas make up about 25 percent 
of this unit. 


Important soil properties— 


Permeability: Slow 

Available water capacity: Moderate 

Surface runoff: Rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: High 

Soil reaction: Strongly acid to neutral in the surface 
layer and upper part of the subsoil; moderately acid 
to moderately alkaline in the lower part of the 
subsoil 

Depth to bedrock: 40 to 60 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are farmed. A few areas are 
wooded. 

This soil is moderately well suited to cultivated crops. 
The surface layer is friable and can be easily tilled 
when moist but breaks into clods if tilled when too dry 
or too moist. Tilth can be maintained or improved by 
incorporating organic material into the plow layer and by 
cultivating when the moisture content of the soil is 
optimum for tillage. The potential for erosion is a major 
management concern. Conservation tillage, cover 
crops, and a crapping system that includes grasses and 
legumes minimize crusting, increase the rate of water 
infiltration, and help to control runoff and erosion. Crops 
respond well to applications of lime and fertilizer. 

This soil is moderately well suited to pasture and 
hay. Establishing and maintaining a mixture of grasses 
and legumes, using proper stocking rates, rotating 
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grazing among pastures, deferring grazing, and 
applying lime and fertilizer increase the productivity and 
carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 290 board feet per acre. Seeds and 
seedlings survive and grow well if competing vegetation 
is controlled. 

The slow permeability, low strength, the high shrink- 
swell potential, and the clayey subsoil limit the use of 
this soil for community development. The slow 
permeability and the high content of clay in the subsoil 
are limitations on sites for septic tank absorption fields 
and shallow excavations. The low strength and the high 
shrink-swell potential limit the use of this soil for roadfill 
and local roads and streets. The high shrink-swell 
potential also is a limitation on sites for dwellings. The 
clayey subsoil limits the use of this soil for trench type 
sanitary landfills and daily cover for landfills. The depth 
to bedrock limits the use of this soil for trench and area 
landfills and shallow excavations. 

Capability subclass: Ille. 


17D—Endcav silt loam, 15 to 25 percent slopes. 
This soil is deep, moderately steep, and well drained. It 
is on the side slopes of hills and ridges in the 
Shenandoah Valley. Areas are irregularly shaped and 
range from about 3 to 50 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 8 inches, dark brown silt loam 


Subsoil: 
8 to 16 inches, yellowish brown silty clay 
16 to 22 inches, strong brown clay 
22 to 33 inches, dark brown clay 
33 to 58 inches, yellowish brown clay 


Included with this soil in mapping are Carbo, 
Chilhowie, and Frederick soils. These soils are in 
landscape positions similar to those of the Endcav soil. 
The Carbo and Chilhowie soils are shallower over 
bedrock than the Endcav soil. The Frederick soils have 
a redder subsoil than the Endcav soil. Also included are 
rock outcrop and soils that have steeper slopes than the 
Endcav soil. Included areas make up about 25 percent 
of this unit. 


Important soil properties— 


Permeability: Slow 

Available water capacity: Moderate 
Surface runoff: Very rapid 

Erosion potential: High 
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Organic matter content: Low 

Natural fertility: High 

Soil reaction: Strongly acid to neutral in the surface 
layer and upper part of the subsoil; moderately acid 
to moderately alkaline in the lower part of the 
subsoil 

Depth to bedrock: 40 to 60 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used for pasture. A few 
areas are wooded. 

This soil is poorly suited to cultivated crops. The 
potential for erosion is a major management concern. 
Conservation tillage, cover crops, and a cropping 
system that includes grasses and legumes minimize 
crusting, increase the rate of water infiltration, and help 
to control runoff and erosion. Crops respond well to 
applications of lime and fertilizer. 

This soil is moderately well suited to pasture and 
hay. Establishing and maintaining a mixture of grasses 
and legumes, using proper stocking rates, rotating 
grazing among pastures, deferring grazing, and 
applying lime and fertilizer increase the productivity and 
carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 290 board feet per acre on north aspects and 
280 board feet per acre on south aspects. Seeds and 
seedlings survive and grow well if competing vegetation 
is controlled. The slope limits the use of logging 
equipment. Roads should be constructed on the contour 
to reduce the hazard of erosion. 

The slope, the slow permeability, low strength, the 
high shrink-swell potential, and the clayey subsoil limit 
the use of this soil for community development. The 
slow permeability of the subsoil and the slope are 
limitations on sites for septic tank absorption fields and 
shallow excavations. The low strength, the slope, and 
the high shrink-swell potential limit the use of this soil 
for roadfill and local roads and streets. The slope and 
the high shrink-swell potential are limitations on sites for 
dwellings. The clayey subsoil limits the use of this soil 
for trench type sanitary landfills and daily cover for 
landfills. The slope and the depth to bedrock limit the 
use of this soil for trench and area landfills. 

Capability subclass: |Ve. 


18B—Endcav silt loam, 2 to 7 percent slopes, 
rocky. This soil is deep, well drained, and gently 
sloping. It is on the summits and side slopes of hills and 
ridges in the Shenandoah Valley. Areas are commonly 
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long and winding and range from about 5 to 70 acres. 
Outcrops of limestone bedrock about 100 to 300 feet 
apart cover up to 2 percent of the surface. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 8 inches, dark brown silt loam 


Subsoil: 
8 to 16 inches, yellowish brown silty clay 
16 to 22 inches, strong brown clay 
22 to 33 inches, dark brown clay 
33 to 58 inches, yellowish brown clay 


Included with this soil in mapping are Carbo and 
Chilhowie soils. These soils are in landscape positions 
similar to those of the Endcav soil. They are shallower 
over bedrock than the Endcav soil. included soils make 
up about 20 percent of this unit. 


Important soil properties— 


Permeability: Slow 

Available water capacity: Moderate 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low 

Natural fertility: High 

Soil reaction: Strongly acid to neutral in the surface 
layer and upper part of the subsoil; moderately acid 
to moderately alkaline in the lower part of the 
subsoil 

Depth to bedrock: 40 to 60 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used for pasture. A few 
areas are cultivated, and the rest is woodland. 

This soil is well suited to cultivated crops. The rock 
outcrop, however, interferes with tillage. The surface 
layer is friable and can be easily tilled when moist but 
breaks into clods if tilled when too dry or too moist. Tilth 
can be maintained or improved by incorporating organic 
material into the plow layer and by cultivating when the 
moisture content of the soil is optimum for tillage. The 
potential for erosion is a management concern. 
Conservation tillage, cover crops, and a cropping 
system that includes grasses and legumes minimize 
crusting, increase the rate of water infiltration, and help 
to control runoff and erosion. Crops respond well to 
applications of lime and fertilizer. 

This soil is well suited to pasture and hay. The rock 
outcrop, however, interferes with tillage and other 
equipment operations. Establishing and maintaining a 
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mixture of grasses and legumes, using proper stocking 
rates, rotating grazing among pastures, deferring 
grazing, and applying lime and fertilizer increase the 
productivity and carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 290 board feet per acre. Seeds and 
seedlings survive and grow well if competing vegetation 
is controlled. 

The slow permeability, low strength, the high shrink- 
swell potential, the rock outcrop, and the clayey subsoil 
limit the use of this soil for community development. 
The slow permeability and the high content of clay in 
the subsoil are limitations on sites for septic tank 
absorption fields and shallow excavations. The low 
strength and the high shrink-swell potential limit the use 
of this soil for roadfill and local roads and streets. The 
high shrink-swell potential also is a limitation on sites 
for dwellings. The clayey subsoil limits the use of this 
soil for trench type sanitary landfills and daily cover for 
landfills. The depth to bedrock limits the use of this soil 
for trench and area landfills and shallow excavations. 

Capability subclass: fle. 


18C—Endcav silt loam, 7 to 15 percent slopes, 
rocky. This soil is deep, well drained, and strongly 
sloping. It is on the side slopes of hills and ridges in the 
Shenandoah Valley. Areas are commonly long and 
winding and range from about 5 to 70 acres. Outcrops 
of limestone bedrock about 100 to 300 feet apart cover 
up to 2 percent of the surface. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 8 inches, dark brown silt loam 


Subsoil: 
8 to 16 inches, yellowish brown silty clay 
16 to 22 inches, strong brown clay 
22 to 33 inches, dark brown clay 
33 to 58 inches, yellowish brown clay 


Included with this soil in mapping are Carbo and 
Chilhowie soils. These soils are in landscape positions 
similar to those of the Endcav soil. They are shallower 
over bedrock than the Endcav soil. Included soils make 
up about 20 percent of this unit. 


Important soil properties— 


Permeability: Slow 

Available water capacity: Moderate 
Surface runoff: Rapid 

Erosion potential: High 

Organic matter content: Low 
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Natural fertility: High 

Soil reaction: Strongly acid to neutral in the surface 
layer and upper part of the subsoil; moderately acid 
to moderately alkaline in the lower part of the 
subsoil 

Depth to bedrock: 40 to 60 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used for pasture. A few 
areas are cultivated, and the rest is woodland. 

This soil is moderately well suited to cultivated crops. 
The rock outcrop, however, interferes with tillage. The 
surface layer is friable and can be easily tilled when 
moist but breaks into clods if tilled when too dry or too 
moist. Tilth can be maintained or improved by 
incorporating organic material into the plow layer and by 
cultivating when the moisture content of the soil is 
optimum for tillage. The potential for erosion is a 
management concern. Conservation tillage, cover 
crops, and a cropping system that includes grasses and 
legumes minimize crusting, increase water infiltration, 
and help to control runoff and erosion. Crops respond 
well to applications of lime and fertilizer. 

This soil is moderately well suited to pasture and 
hay. The rock outcrop, however, interferes with tillage 
and other equipment operations. Establishing and 
maintaining a mixture of grasses and legumes, using 
proper stocking rates, rotating grazing among pastures, 
deferring grazing, and applying lime and fertilizer 
increase the productivity and carrying capacity of the 
pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 290 board feet per acre. Seeds and 
seedlings survive and grow well if competing vegetation 
is controlled. 

The slow permeability, low strength, the high shrink- 
swell potential, the rock outcrop, and the clayey subsoil 
limit the use of this soil for community development. 
The slow permeability and the high content of clay in 
the subsoil are limitations on sites for septic tank 
absorption fields and shallow excavations. The low 
strength and the high shrink-swell potential limit the use 
of this soil for roadfill and local roads and streets. The 
high shrink-swell potential also is a limitation on sites 
for dwellings. The clayey subsoil limits the use of this 
soil for trench type sanitary landfills and daily cover for 
landfills. The depth to bedrock limits the use of this soil 
for trench and area landfills and shallow excavations. 

Capability subclass: Ille. 
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19D—Frederick gravelly silt loam, 15 to 35 percent 
slopes. This soil is very deep, moderately steep and 
steep, and well drained. It is on the side slopes of hills 
and ridges in the Shenandoah Mountains. Areas are 
generally long and winding and range from about 10 to 
50 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 4 inches, dark brown gravelly silt loam 


Subsoil: 
4 to 7 inches, yellow silt loam 
7 to 16 inches, yellowish red, mottled silty clay loam 
16 to 36 inches, red, mottled clay 
36 to 47 inches, yellowish red, mottled clay 
47 to 65 inches, mottled clay 


Included with this soil in mapping are the well 
drained Gilpin, Laidig, and Wallen soils. These soils are 
mostly along the boundaries of the mapped areas. The 
Gilpin and Wallen soils are shallower over bedrock than 
the Frederick soil. The Laidig soils have less clay in the 
subsoil than the Frederick soil. Included soils make up 
about 15 percent of this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Moderate 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Very strongly acid to moderately acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


All areas of this soil are wooded. The potential 
productivity for trees on this soil is moderately high on 
the north aspects and moderate on the south aspects. 
The estimated production for northern red oak is 280 
board feet per acre on north aspects and 270 board 
feet per acre on south aspects. The slope and the high 
content of clay in the soil limit some forestry 
management practices and logging activities. Logging 
roads should be constructed on the contour to minimize 
the erosion hazard. Equipment use is restricted in the 
steeper areas during wet periods. This soil is managed 
mostly for yellow poplar and a variety of oaks. Thinning 
tree stands, clearcutting, and removing insect- or 
disease-infested trees increase potential timber 
production. 
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The slope limits the use of this soil for recreational 
development, especially for use as playgrounds and 
picnic and camp areas. It is a moderate limitation 
affecting the development of paths and trails. 

Capability subclass: Vle. 


20B—Frederick and Poplimento silt loams, 2 to 7 
percent slopes. These are very deep, gently sloping, 
well drained soils on the summits and shoulders of 
Knolls, hills, and ridges in the Shenandoah Valley. 
Areas are generally long and winding and range from 
about 3 to 150 acres. Some consist mostly of Frederick 
soil, some mostly of Poplimento soil, and some of both. 
This unit is about 45 percent Frederick soil, 30 percent 
Poplimento soil, and 25 percent other soils. The 
Frederick and Poplimento soils were mapped together 
because they have no major differences affecting use 
and management. 

A typical profile of the Frederick soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 4 inches, dark brown silt loam 


Subsoil: 
4 to 7 inches, yellow silt loam 
7 to 16 inches, yellowish red, mottled silty clay loam 
16 to 36 inches, red, mottled clay 
36 to 47 inches, yellowish red, mottied clay 
47 to 65 inches, mottled clay 


A typical profile of the Poplimento soil has the 
following sequence of layers, textures, and colors— 


Surface layer: 
0 to 8 inches, dark brown silt loam 


Subsoil: 
8 to 12 inches, yellowish brown silt loam 
12 to 23 inches, strong brown silty clay 
23 to 44 inches, strong brown, mottled clay 
44 to 54 inches, yellowish brown, mottled clay 
54 to 62 inches, reddish yellow silty clay loam 


Included with these soils in mapping are Endcav and 
Timberville soils. The Endcav soils are in the slightly 
lower, nearly level areas. The Timberville soils are at 
the head of drainageways, along narrow drainageways, 
and in depressions. Also included are soils that are 
severely eroded and have a surface layer of silty clay 
loam. 


important properties of the Frederick soil— 


Permeability: Moderate 

Available water capacity: Moderate 
Surface runoff: Medium 

Erosion potential: Medium 
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Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Very strongly acid to moderately acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Important properties of the Poplimento soil— 


Permeability: Moderately slow 

Available water capacity: Moderate 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low 

Natural fertility: Medium 

Soil reaction: Very strongly acid to slightly acid 

Depth to bedrock: More than 60 inches 

Shrink-sweil potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of these soils are farmed. A small 
acreage is used for orchards or woodland. 

These soils are well suited to cultivated crops. They 
are well suited to fruit crops if air drainage is adequate 
(fig. 3). The potential for erosion is a major 
management concern. Conservation tillage and crop 
rotations that include grasses and legumes help to 
control runoff and erosion and conserve moisture. Tilth 
ig good and can be maintained by cultivating only at the 
proper moisture content. Crops respond well to 
applications of lime and fertilizer. 

These soils are well suited to pasture and hay. 
Establishing and maintaining a mixture of grasses and 
legumes, rotating grazing among pastures, deferring 
grazing, controlling weeds, using proper stocking rates, 
and applying lime and fertilizer increase the productivity 
and carrying capacity of the pastures. 

The potential productivity for trees on these soils is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. The high content of 
clay limits the use of logging equipment during wet 
periods. Controlling plant competition reduces the 
seedling mortality rate. 

The restricted permeability, low strength, the high 
content of clay, and the high shrink-swell potential are 
limitations affecting building site development and 
sanitary facilities. 

Capability subclass: lle. 


20C—Frederick and Poplimento silt loams, 7 to 15 
percent slopes. These are very deep, strongly sloping, 
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well drained soils on the side slopes of knolls, hills, and 
ridges in the Shenandoah Valley. Areas are generally 
long and winding and range from about 3 to 150 acres. 
Some consist mostly of Frederick soil, some mostly of 
Poplimento soil, and some of both. This unit is about 45 
percent Frederick soil, 30 percent Poplimento soil, and 
25 percent other soils. The Frederick and Poplimento 
soils were mapped together because they have no 
major differences affecting use and management. 

A typical profile of the Frederick soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 4 inches, dark brown silt loam 


Subsoil: 
4 to 7 inches, yellow silt loam 
7 to 16 inches, yellowish red, mottled silty clay loam 
16 to 36 inches, red, mottled clay 
36 to 47 inches, yellowish red, mottled clay 
47 to 65 inches, mottled clay 


A typical profile of the Poplimento soil has the 
following sequence of layers, textures, and colors— 


Surface layer: 
0 to 8 inches, dark brown silt loam 


Subsoil: 
8 to 12 inches, yellowish brown silt loam 
12 to 23 inches, strong brown silty clay 
23 to 44 inches, strong brown, mottled clay 
44 to 54 inches, yellowish brown, mottled clay 
54 to 62 inches, reddish yellow silty clay loam 


Included with these soils in mapping are Endcav and 
Timberville soils. The Endcav soils are in the slightly 
lower, gently sloping areas. The Timberville soils are at 
the head of drainageways, along narrow drainageways, 
and in depressions. Also included are soils that are 
severely eroded and have a surface layer of silty clay 
loam. 


Important properties of the Frederick soil— 


Permeability: Moderate 

Available water capacity: Moderate 

Surface runoff: Rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Very strongly acid to moderately acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 
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Figure 3.—A vineyard in an area of Frederick and Poplimento silt loams, 2 to 7 percent slopes. 


Important properties of the Poplimento soil— Depth to a seasonal high water table: More than 72 
inches 


Permeability: Moderately slow Flooding: None 


Available water capacity: Moderate 


Surface runoff: Rapid Most areas of these soils are farmed. A small 
Erosion potential: High acreage is used for orchards or woodland. 

Organic matter content: Low These soils are moderately well suited to cultivated 
Natural fertility: Medium crops. They are well suited to fruit crops if air drainage 
Soil reaction: Very strongly acid to slightly acid is adequate. The potential for erosion is a major 
Depth to bedrock: More than 60 inches management concern. Conservation tillage and crop 


Shrink-swell potential: High rotations that include grasses and legumes help to 
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control runoff and erosion and conserve moisture. Tilth 
is good and can be maintained by cultivating only at the 
proper moisture content. Crops respond well to 
applications of lime and fertilizer. 

These soils are well suited to pasture and hay. 
Establishing and maintaining a mixture of grasses and 
legumes, rotating grazing among pastures, deferring 
grazing, controlling weeds, using proper stocking rates, 
and applying lime and fertilizer increase the productivity 
and carrying capacity of the pastures. 

The potential productivity for trees on these soils is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. The high content of 
clay limits the use of logging equipment during wet 
periods. Controlling plant competition reduces the 
seedling mortality rate. 

The restricted permeability, low strength, the high 
content of clay, the high shrink-swell potential, and the 
slope are limitations affecting building site development, 
sanitary facilities, and most recreational uses. 

Capability subclass: Ille. 


20D—Frederick and Poplimento silt loams, 15 to 
25 percent slopes. These are very deep, moderately 
steep, well drained soils on the side slopes of hills and 
ridges in the Shenandoah Valley. Areas are generally 
long and winding and range from about 3 to 50 acres. 
Some consist mostly of Frederick soil, some mostly of 
Poplimento sail, and some of both. The total acreage of 
the unit is about 45 percent Frederick soil, 30 percent 
Poplimento soil, and 25 percent other soils. The 
Frederick and Poplimento soils were mapped together 
because they have no major differences affecting use 
and management. 

A typical profile of the Frederick soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 4 inches, dark brown silt loam 


Subsoil: 
4 to 7 inches, yellow silt loam 
7 to 16 inches, yellowish red, mottled silty clay loam 
16 to 36 inches, red, mottled clay 
36 to 47 inches, yellowish red, mottled clay 
47 to 65 inches, mottled clay 


A typical profile of the Poplimento soil has the 
following sequence of layers, textures, and colors— 


Surface layer: 
0 to 8 inches, dark brown silt loam 


Subsoil: 
8 to 12 inches, yellowish brown silt loam 
12 to 23 inches, strong brown silty clay 
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23 to 44 inches, strong brown, mottled clay 
44 to 54 inches, yellowish brown, mottled clay 
54 to 62 inches, reddish yellow silty clay loam 


included with these soils in mapping are Endcav and 
Timberville soils. The Endcav soils are in the slightly 
lower areas. The Timberville soils are at the head of 
drainageways and along narrow drainageways. Also 
included are soils that are severely eroded and have a 
surface layer of silty clay loam. 


Important properties of the Frederick soil— 


Permeability: Moderate 

Available water capacity: Moderate 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Very strongly acid to moderately acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Important properties of the Poplimento soil— 


Permeability: Moderately slow 

Available water capacity: Moderate 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Medium 

Soil reaction: Very strongly acid to slightly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of these soils are used for pasture and 
hay. A small acreage is used for cultivated crops, 
orchards, or woodland. 

Because of the slope, these soils are poorly suited to 
cultivated crops. They are well suited to fruit crops if air 
drainage is adequate. The potential for erosion is a 
major management concern. If cultivated crops are 
grown, conservation tillage and crop rotations that 
include grasses and legumes are needed to help control 
runoff and erosion and conserve moisture. Tilth is good 
and can be maintained by cultivating only at the proper 
moisture content. Crops respond well to applications of 
lime and fertilizer. 

These soils are moderately well suited to pasture and 
hay. Establishing and maintaining a mixture of grasses 
and legumes, rotating grazing among pastures, 
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deferring grazing, controlling weeds, using proper 
stocking rates, and applying lime and fertilizer increase 
the productivity and carrying capacity of the pastures. 

The potential productivity for trees on these soils is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre on north aspects and 
278 board feet per acre on south aspects. The high 
content of clay limits the use of logging equipment, 
especially during wet periods. Controlling plant 
competition reduces the seedling mortality rate. 

The restricted permeability, low strength, the high 
content of clay, the high shrink-swell potential, and the 
slope are limitations affecting building site development, 
sanitary facilities, and most recreational uses. 

Capability subclass: IVe. 


21B—Frederick and Poplimento gravelly silt 
loams, 2 to 7 percent slopes. These are very deep, 
gently sloping, well drained soils on the broad summits 
and shoulders of hills and ridges in the Shenandoah 
Valley. Areas are generally long and winding and range 
from about 3 to 150 acres. Some consist mostly of 
Frederick soil, some mostly of Poplimento soil, and 
some of both. The total acreage of the unit is about 45 
percent Frederick soil, 30 percent Poplimento soil, and 
25 percent other soils. The Frederick and Poplimento 
soils were mapped together because they have no 
major differences affecting use and management. 

A typical profile of the Frederick soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 4 inches, dark brown gravelly silt loam 


Subsoil: 
4 to 7 inches, yellow silt loam 
7 to 16 inches, yellowish red, mottled silty clay loam 
16 to 36 inches, red, mottled clay 
36 to 47 inches, yellowish red, mottled clay 
47 to 65 inches, mottled clay 


A typical profile of the Poplimento soil has the 
following sequence of layers, textures, and colors— 


Surface layer: 
0 to 8 inches, dark brown gravelly silt loam 


Subsoil: 
8 to 12 inches, yellowish brown silt loam 
12 to 23 inches, strong brown silty clay 
23 to 44 inches, strong brown, mottled clay 
44 to 54 inches, yellowish brown, mottled clay 
54 to 62 inches, reddish yellow silty clay loam 


Included with these soils in mapping are Endcav and 
Timberville soils. The Endcav soils are in the slightly 
lower, nearly level areas. The Timberville soils are at 
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the head of drainageways, along narrow drainageways, 
and in depressions. Also included are soils that are 
severely eroded and have a surface layer of silty clay 
loam. 


Important properties of the Frederick soil— 


Permeability: Moderate 

Available water capacity: Moderate 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Very strongly acid to moderately acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Important properties of the Poplimento soil— 


Permeability: Moderately slow 

Available water capacity: Moderate 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low 

Natural fertility: Medium 

Soil reaction: Very strongly acid to slightly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of these soils are farmed. A small 
acreage is used for orchards or woodland. 

These soils are well suited to cultivated crops. Tilth is 
good, but in some areas the large number of gravel- 
sized rock fragments in the surface layer interferes with 
planting and tillage. The potential for erosion is a 
management concern. Conservation tillage and crop 
rotations that include grasses and legumes help to 
contro! runoff and erosion and conserve moisture. 
Returning crop residue to the soil and cultivating only at 
the proper moisture content help to maintain or improve 
tilth. Crops respond well to applications of lime and 
fertilizer. 

These soils are well suited to pasture and hay. 
Establishing and maintaining a mixture of grasses and 
legumes, rotating grazing among pastures, deferring 
grazing, controlling weeds, using proper stocking rates, 
and applying lime and fertilizer increase the productivity 
and carrying capacity of the pastures. 

The potential productivity for trees on these soils is 
moderately high. The estimated production for northern 
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red oak is 288 board feet per acre. The high content of 
clay limits the use of logging equipment during wet 
periods. Controlling plant competition reduces the 
seedling mortality rate. 

The restricted permeability, low strength, the high 
content of clay, and the high shrink-swell potential of 
these soils are limitations affecting building site 
development and sanitary facilities. The gravel-sized 
rock fragments in the surface layer limit the use of 
these soils for lawns and recreational development. 

Capability subclass: lle. 


21C—Frederick and Poplimento gravelly silt 
loams, 7 to 15 percent slopes. These are very deep, 
strongly sloping, well drained soils on the side slopes of 
knolls, hills, and ridges in the Shenandoah Valley. 
Areas are generally long and winding and range from 
about 3 to 150 acres. Some consist mostly of Frederick 
soil, some mostly of Poplimento soil, and some of both. 
The total acreage of the unit is about 45 percent 
Frederick soil, 30 percent Poplimento soil, and 25 
percent other soils. The Frederick and Poplimento soils 
were mapped together because they have no major 
differences affecting use and management. 

A typical profile of the Frederick soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 4 inches, dark brown gravelly silt loam 


Subsoil: 
4 to 7 inches, yellow silt loam 
7 to 16 inches, yellowish red, mottled silty clay loam 
16 to 36 inches, red, mottled clay 
36 to 47 inches, yellowish red, mottled clay 
47 to 65 inches, mottled clay 


A typical profile of the Poplimento soil has the 
following sequence of layers, textures, and colors— 


Surface layer: 
0 to 8 inches, dark brown gravelly silt loam 


Subsoil: 
8 to 12 inches, yellowish brown silt loam 
12 to 23 inches, strong brown silty clay 
23 to 44 inches, strong brown, mottled clay 
44 to 54 inches, yellowish brown, mottled clay 
54 to 62 inches, reddish yellow silty clay loam 


Included with these soils in mapping are Endcav and 
Timberville soils. The Endcav soils are in the slightly 
lower, gently sloping areas. The Timberville soils are at 
the head of drainageways, along narrow drainageways, 
and in depressions. Also included are soils that are 
severely eroded and have a surface layer of silty clay 
loam. 
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Important properties of the Frederick soil— 


Permeability: Moderate 

Available water capacity: Moderate 

Surface runoff: Rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Very strongly acid to moderately acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


important properties of the Poplimento soil— 


Permeability: Moderately slow 

Available water capacity: Moderate 

Surface runoff: Rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Medium 

Soil reaction: Very strongly acid to slightly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of these soils are farmed. A small 
acreage is used for orchards or woodland. 

These soils are moderately well suited to cultivated 
crops. They are well suited to fruit crops if air drainage 
is adequate. Tilth is good, but in some areas the large 
number of gravel-sized rock fragments in the surface 
layer interferes with planting and tillage. The potential 
for erosion is a major management concern. 
Conservation tillage and crop rotations that include 
grasses and legumes reduce the runoff rate, help to 
control erosion, and conserve moisture. Returning crop 
residue to the soil and cultivating only at the proper 
moisture content help to maintain or improve tilth. Crops 
respond well to applications of lime and fertilizer. 

These soils are well suited to pasture and hay. 
Establishing and maintaining a mixture of grasses and 
legumes, rotating grazing among pastures, deferring 
grazing, controlling weeds, using proper stocking rates, 
and applying lime and fertilizer increase the productivity 
and carrying capacity of the pastures. 

The potential productivity for trees on these soils is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. The high content of 
clay limits the use of logging equipment during wet 
periods. Controlling plant competition reduces the 
seedling mortality rate. 
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The restricted permeability, low strength, the high 
content of clay, the high shrink-swell potential, and the 
slope of these soils are limitations affecting building site 
development and sanitary facilities. The gravel-sized 
rock fragments in the surface layer and the slope [imit 
the use of these soils for lawns and recreational 
development. 

Capability subclass: Ille. 


21D—Frederick and Poplimento gravelly silt 
loams, 15 to 25 percent slopes. These are very deep, 
moderately steep, weil drained soils on the side slopes 
of hills and ridges in the Shenandoah Valley. Areas are 
generally long and winding and range from about 3 to 
150 acres. Some consist mostly of Frederick soil, some 
mostly of Poplimento soil, and some of both. The total 
acreage of the unit is about 45 percent Frederick soil, 
30 percent Poplimento soil, and 25 percent other soils. 
The Frederick and Poplimento soils were mapped 
together because they have no major differences 
affecting use and management. 

A typical profile of the Frederick soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 4 inches, dark brown gravelly silt loam 


Subsoil: 
4 to 7 inches, yellow silt loam 
7 to 16 inches, yellowish red, mottled silty clay loam 
16 to 36 inches, red, mottled clay 
36 to 47 inches, yellowish red, mottled clay 
47 to 65 inches, mottled clay 


A typical profile of the Poplimento soil has the 
following sequence of layers, textures, and colors— 


Surface layer: 
0 to 8 inches, dark brown gravelly silt loam 


Subsoil: 
8 to 12 inches, yellowish brown silt loam 
12 to 23 inches, strong brown silty clay 
23 to 44 inches, strong brown, mottled clay 
44 to 54 inches, yellowish brown, mottled clay 
54 to 62 inches, reddish yellow silty clay loam 


Inciuded with these soils in mapping are Endcav and 
Timberville soils. The Endcav soils are in the slightly 
lower areas adjacent to the Frederick and Poplimento 
soils. The Timberville soils are at the head of 
drainageways and along narrow drainageways. Also 
included are soils that are severely eroded and have a 
surface layer of silty clay loam. 


Important properties of the Frederick soil— 


Permeability: Moderate 
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Available water capacity: Moderate 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Very strongly acid to moderately acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Important properties of the Poplimento soil— 


Permeability: Moderately slow 

Available water capacity: Moderate 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Medium 

Soil reaction: Very strongly acid to slightly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of these soils are used for pasture and 
hay. A small acreage is used for cultivated crops, 
orchards, or woodland. 

Because of the slope, these soils are poorly suited to 
cultivated crops. The potential for erosion is the major 
management concern. The large number of gravel-sized 
rock fragments in the surface layer interferes with 
planting and tillage. if cultivated crops are grown, 
conservation tillage and crop rotations that include 
grasses and legumes are needed to heip control runoff 
and erosion and conserve moisture. Returning crop 
residue to the soil and cultivating only at the proper 
moisture content help to maintain or improve tilth. Crops 
respond well to applications of lime and fertilizer. 

These soils are moderately well suited to pasture and 
hay. Establishing and maintaining a mixture of grasses 
and legumes, rotating grazing among pastures, 
deferring grazing, controlling weeds, using proper 
stocking rates, and applying lime and fertilizer increase 
the productivity and carrying capacity of the pastures. 

The potential productivity for trees on these soils is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre on north aspects and 
278 board feet per acre on south aspects. The high 
content of clay limits the use of logging equipment 
during wet periods. Controlling plant competition 
reduces the seedling mortality rate. 

The restricted permeability, low strength, the high 
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content of clay, the gravel content, the high shrink-swell 
potential, and the slope are limitations affecting building 
site development, sanitary facilities, and most 
recreational uses. 

Capability subclass: IVe. 


21E—Frederick and Poplimento gravelly silt loams, 
25 to 35 percent slopes. These are very deep, steep, 
well drained soils on the side slopes of ridges in the 
Shenandoah Valley. Areas are generally long and 
winding and range from about 3 to 200 acres. Some 
consist mostly of Frederick soil, some mostly of 
Poplimento soil, and some of both. The total acreage of 
the unit is about 45 percent Frederick soil, 30 percent 
Poplimento soil, and 25 percent other soils. The 
Frederick and Poplimento soils were mapped together 
because they have no major differences affecting use 
and management. 

A typical profile of the Frederick soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 4 inches, dark brown gravelly silt loam 


Subsoil: 
4 to 7 inches, yellow silt loam 
7 to 16 inches, yellowish red, mottled silty clay loam 
16 to 36 inches, red, mottled clay 
36 to 47 inches, yellowish red, mottled clay 
47 to 65 inches, mottled clay 


A typical profile of the Poplimento soil has the 
following sequence of layers, textures, and colors— 


Surface fayer: 
0 to 8 inches, dark brown gravelly silt loam 


Subsoil: 
8 to 12 inches, yellowish brown silt loam 
12 to 23 inches, strong brown silty clay 
23 to 44 inches, strong brown, mottled clay 
44 to 54 inches, yellowish brown, mottled clay 
54 to 62 inches, reddish yellow silty clay loam 


included with these soils in mapping are Endcav and 
Timberville soils. The Endcav soils are in the slightly 
lower areas adjacent to the Frederick and Poplimento 
soils. The Timberville soils are at the head of 
drainageways and along narrow drainageways. Also 
included are soils that are severely eroded and have a 
surface layer of silty clay loam. 


important properties of the Frederick soil— 


Permeability: Moderate 

Available water capacity: Moderate 
Surface runoff: Very rapid 

Erosion potential: High 
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Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Very strongly acid to moderately acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Important properties of the Poplimento soil— 


Permeability: Moderately slow 

Available water capacity: Moderate 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Medium 

Soil reaction: Very strongly acid to slightly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used for pasture or 
woodland. A small acreage is used for cultivated crops 
or orchards. 

Because of the slope, these soils are unsuited to 
cultivated crops. The potential for erosion is the major 
management concern. If cultivated crops are grown, 
conservation tillage and crop rotations that include 
grasses and legumes are needed to help control runoff 
and erosion and conserve moisture. Returning crop 
residue to the soil and cultivating only at the proper 
moisture content help to maintain or improve tilth. Crops 
respond well to applications of lime and fertilizer. 

These soils are moderately well suited to pasture. 
Establishing and maintaining a mixture of grasses and 
legumes, rotating grazing among pastures, deferring 
grazing, controlling weeds, using proper stocking rates, 
and applying lime and fertilizer increase the productivity 
and carrying capacity of the pastures. 

The potential productivity for trees on these soils is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre on north aspects and 
278 board feet per acre on south aspects. The high 
content of clay limits the use of logging equipment 
during wet periods. Controlling plant competition 
reduces the seedling mortality rate. 

The restricted permeability, low strength, the high 
content of clay, the gravel content, the high shrink-swell 
potential, and the slope are the major limitations 
affecting building site development, sanitary facilities, 
and most recreational uses. 

Capability subclass: Vle. 
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22B—Frederick and Poplimento silt loams, 2 to 7 
percent slopes, rocky. These are very deep, gently 
sloping, well drained soils on the broad summits and 
shoulders of hills and ridges in the Shenandoah Valley. 
Areas are long and winding and range from about 3 to 
50 acres. Outcrops of limestone about 100 to 300 feet 
apart cover up to 2 percent of the surface. Some areas 
consist mostly of Frederick soil, some mostly of 
Poplimento soil, and some of both. The total acreage of 
the unit is about 45 percent Frederick soil, 30 percent 
Poplimento soil, and 25 percent other soils and rock 
outcrop. The Frederick and Poplimento soils were 
mapped together because they have no major 
differences affecting use and management. 

A typical profile of the Frederick soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 4 inches, dark brown silt loam 


Subsoil: 
4 to 7 inches, yellow silt loam 
7 to 16 inches, yellowish red, mottled silty clay loam 
16 to 36 inches, red, mottled clay 
36 to 47 inches, yellowish red, mottled clay 
47 to 65 inches, mottled clay 


A typical profile of the Poplimento soil has the 
following sequence of layers, textures, and colors— 


Surface layer: 
0 to 8 inches, dark brown silt loam 


Subsoil: 
8 to 12 inches, yellowish brown silt loam 
12 to 23 inches, strong brown silty clay 
23 to 44 inches, strong brown, mottled clay 
44 to 54 inches, yellowish brown, mottled clay 
54 to 62 inches, reddish yellow silty clay loam 


Included with these soils in mapping are Endcav and 
Timberville soils. The Endcav soils are in the slightly 
lower, nearly level areas. The Timberville soils are at 
the head of drainageways, along narrow drainageways, 
and in depressions. Also included are soils that are 
severely eroded and have a surface layer of silty clay 
loam. 


Important properties of the Frederick soil— 


Permeability: Moderate 

Available water capacity: Moderate 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Very strongly acid to moderately acid 
Depth to bedrock: More than 60 inches 
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Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Important properties of the Poplimento soil— 


Permeability: Moderately slow 

Available water capacity: Moderate 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low 

Natural fertility: Medium 

Soil reaction: Very strongly acid to slightly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of these soils are farmed. A small 
acreage is used as woodland and a small acreage for 
orchards. 

These soils are moderately well suited to cultivated 
crops. The surface layer is friable and can be easily 
tilled. The rock outcrop, however, interferes with 
seedbed preparation, cultivation, and harvesting 
activities. The potential for erosion is a management 
concern. Conservation tillage and crop rotations that 
include grasses and legumes help to control runoff and 
erosion and conserve moisture. Tilth can be improved 
or maintained by cultivating only at the proper moisture 
content. Crops respond well to applications of lime and 
fertilizer. 

These soils are well suited to pasture and hay. The 
rock outcrop, however, interferes with mowing. 
Establishing and maintaining a mixture of grasses and 
legumes, rotating grazing among pastures, deferring 
grazing, controlling weeds, using proper stocking rates, 
and applying lime and fertilizer increase the productivity 
and carrying capacity of the pastures. 

The potential productivity for trees on these soils is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. The high content of 
clay limits the use of logging equipment during wet 
periods. Controlling plant competition reduces the 
seedling mortality rate. 

The rock outcrop, the restricted permeability, low 
strength, the high content of clay, and the high shrink- 
swell potential are limitations affecting building site 
development and sanitary facilities. 

Capability subclass: Ile. 


22C-—Frederick and Poplimento silt loams, 7 to 15 
percent slopes, rocky. These are very deep, strongly 
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sloping, well drained soils on the side slopes of knolis, 
hills, and ridges in the Shenandoah Valley. Areas are 
long and winding and range from about 3 to 50 acres. 
Outcrops of limestone about 100 to 300 feet apart cover 
up to 2 percent of the surface. Some areas consist 
mostly of Frederick soil, some mostly of Poplimento 
soil, and some of both. The total acreage of the unit is 
about 45 percent Frederick soil, 30 percent Poplimento 
soil, and 25 percent other soils and rock outcrop. The 
Frederick and Poplimento soils were mapped together 
because they have no major differences affecting use 
and management. 

A typical profile of the Frederick soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 4 inches, dark brown silt loam 


Subsoil: 
4 to 7 inches, yellow silt loam 
7 to 16 inches, yellowish red, mottled silty clay loam 
16 to 36 inches, red, mottled clay 
36 to 47 inches, yellowish red, mottled clay 
47 to 65 inches, mottled clay 


A typical profile of the Poplimento soil has the 
following sequence of layers, textures, and colors— 


Surface layer: 
0 to 8 inches, dark brown silt loam 


Subsoil: 
8 to 12 inches, yellowish brown silt loam 
12 to 23 inches, strong brown silty clay 
23 to 44 inches, strong brown, mottled clay 
44 to 54 inches, yellowish brown, mottled clay 
54 to 62 inches, reddish yellow silty clay loam 


Included with these soils in mapping are Endcav and 
Timberville soils. The Endcav soils are in the slightly 
lower, gently sloping areas. The Timberville soils are at 
the head of drainageways, along narrow drainageways, 
and in depressions. Also included are soils that are 
severely eroded and have a surface layer of silty clay 
loam. 


Important properties of the Frederick soil— 


Permeability: Moderate 

Available water capacity: Moderate 

Surface runoff: Rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Very strongly acid to moderately acid 
Depth to bedrock: More than 60 inches 
Shrink-swell potential: High 
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Depth to a seasonal high water table: More than 72 
inches 
Flooding: None 


Important properties of the Poplimento soil— 


Permeability: Moderately slow 

Available water capacity: Moderate 

Surface runoff: Rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Medium 

Soil reaction: Very strongly acid to slightly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of these soils are used for cultivated 
crops, pasture, or hay. A small acreage is used as 
woodland and a small acreage for orchards. 

These soils are moderately well suited to cultivated 
crops. The surface layer is friable and can be easily 
tilled. The rock outcrop, however, interferes with 
seedbed preparation, cultivation, and harvesting 
activities. The potential for erosion is a management 
concern. Conservation tillage and crop rotations that 
include grasses and legumes help to control runoff and 
erosion and conserve moisture. Tilth can be improved 
or maintained by cultivating only at the proper moisture 
content. Crops respond well to applications of lime and 
fertilizer. 

These soils are well suited to pasture and hay. The 
rock outcrop, however, interferes with mowing. 
Establishing and maintaining a mixture of grasses and 
legumes, rotating grazing among pastures, deferring 
grazing, controlling weeds, using proper stocking rates, 
and applying lime and fertilizer increase the productivity 
and carrying capacity of the pastures. 

The potential productivity for trees on these soils is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. The high content of 
clay limits the use of logging equipment during wet 
periods. Controlling plant competition reduces the 
seedling mortality rate. 

The restricted permeability, low strength, the high 
content of clay, the high shrink-swell potential, the 
slope, and the rock outcrop limit the use of these soils 
for building site development, sanitary facilities, and 
recreational development. 

Capability subclass: tlle. 


22D—Frederick and Poplimento silt loams, 15 to 
25 percent slopes, rocky. These are very deep, 
moderately steep, well drained sails on the side slopes 
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of hills and ridges in the Shenandoah Valley. Areas are 
long and winding and range from about 3 to 35 acres. 
Outcrops of limestone about 100 to 300 feet apart cover 
up to 2 percent of the surface. Some areas consist 
mostly of Frederick soil, some mostly of Poplimento 
soil, and some of both. The total acreage of the unit is 
about 45 percent Frederick soil, 30 percent Poplimento 
soil, and 25 percent other soils and rock outcrop. The 
Frederick and Poplimento soils were mapped together 
because they have no major differences affecting use 
and management. 

A typical profile of the Frederick soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 4 inches, dark brown silt loam 


Subsoil: 
4 to 7 inches, yellow silt loam 
7 to 16 inches, yellowish red, mottled silty clay loam 
16 to 36 inches, red, mottled clay 
36 to 47 inches, yellowish red, mottled clay 
47 to 65 inches, mottled clay 


A typical profile of the Poplimento soil has the 
following sequence of layers, textures, and colors— 


Surface layer: 
0 to 8 inches, dark brown silt loam 


Subsoil: 
8 to 12 inches, yellowish brown silt loam 
12 to 23 inches, strong brown silty clay 
23 to 44 inches, strong brown, mottled clay 
44 to 54 inches, yellowish brown, mottled clay 
54 to 62 inches, reddish yellow silty clay loam 


Included with these soils in mapping are Endcav and 
Timberville soils. The Endcav soils are in the slightly 
lower areas adjacent to the Frederick and Poplimento 
soils. The Timberville soils are at the head of 
drainageways and along narrow drainageways. Also 
included are soils that are severely eroded and have a 
surface layer of silty clay loam. 


Important properties of the Frederick soil— 


Permeability: Moderate 

Available water capacity: Moderate 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Very strongly acid to moderately acid 
Depth to bedrock: More than 60 inches 
Shrink-sweil potential: High 
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Depth to a seasonal high water table: More than 72 
inches 
Flooding: None 


Important properties of the Poplimento soil— 


Permeability: Moderately slow 

Available water capacity: Moderate 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Medium 

Soil reaction: Very strongly acid to slightly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of these soils are used for pasture and 
hay. A small acreage is used for cultivated crops, 
woocland, or orchards. 

Because of the slope and the rock outcrop, these 
soils are poorly suited to cultivated crops. The potential 
for erosion is the major management concern. If 
cultivated crops are grown, conservation tillage and 
crop rotations that include grasses and legumes are 
needed to help control runoff and erosion and conserve 
moisture. Tilth can be improved or maintained by 
cultivating only at the proper moisture content. Crops 
respond well to applications of lime and fertilizer. 

These soils are moderately well suited to pasture and 
hay. The rock outcrop, however, interferes with mowing. 
Establishing and maintaining a mixture of grasses and 
legumes, rotating grazing among pastures, deferring 
grazing, controlling weeds, using proper stocking rates, 
and applying lime and fertilizer increase the productivity 
and carrying capacity of the pastures. 

The potential productivity for trees on these soils is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre on north aspects and 
278 board feet per acre on south aspects. The high 
content of clay limits the use of logging equipment 
during wet periods. Controlling plant competition 
reduces the seedling mortality rate. 

The slope, the restricted permeability, low strength, 
the high content of clay, the high shrink-swell potential, 
and the rock outcrop are limitations affecting building 
site development, sanitary facilities, and most 
recreational uses. 

Capability subclass: |Ve. 


23C—Frederick and Poplimento silt loams, 2 to 15 
percent slopes, very rocky. These are very deep, 
gently sloping to strongly sloping, well drained soils on 
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the side slopes of knolls, hills, and ridges in the 
Shenandoah Valley. Areas are long and winding and 
range from about 3 to 70 acres. Outcrops of limestone 
about 30 to 100 feet apart cover 2 to 10 percent of the 
surface. Some areas consist mostly of Frederick soil, 
some mostly of Poplimento soil, and some of both. The 
total acreage of the unit is about 45 percent Frederick 
soil, 30 percent Poplimento soil, and 25 percent other 
soils and rock outcrop. The Frederick and Poplimento 
soils were mapped together because they have no 
major differences affecting use and managemert. 

A typical profile of the Frederick soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 4 inches, dark brown silt loam 


Subsoil: 
4 to 7 inches, yellow silt loam 
7 to 16 inches, yellowish red, mottled silty clay loam 
16 to 36 inches, red, mottled clay 
36 to 47 inches, yellowish red, mottled clay 
47 to 65 inches, mottled clay 


A typical profile of the Poplimento soil has the 
following sequence of layers, textures, and colors— 


Surface layer: 
0 to 8 inches, dark brown silt loam 


Subsoil: 
8 to 12 inches, yellowish brown silt loam 
12 to 23 inches, strong brown silty clay 
23 to 44 inches, strong brown, mottled clay 
44 to 54 inches, yellowish brown, mottled clay 
54 to 62 inches, reddish yellow silty clay loam 


Included with these soils in mapping are Endcav and 
Timberville soils. The Endcav soils are in the slightly 
lower, nearly level areas. The Timberville soils are at 
the head of drainageways, along narrow drainageways, 
and in depressions. Also included are soils that are 
severely eroded and have a surface layer of silty clay 
loam and areas where the rock outcrops are more 
closely spaced. 


Important properties of the Frederick soil— 


Permeability: Moderate 

Available water capacity: Moderate 

Surface runoff: Medium or rapid 

Erosion potential: Medium 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Very strongly acid to moderately acid 
Depth to bedrock: More than 60 inches 
Shrink-swell potential: High 
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Depth to a seasonal high water table: More than 72 
inches 
Flooding: None 


Important properties of the Poplimento soil— 


Permeability: Moderately slow 

Available water capacity: Moderate 

Surface runoff: Medium or rapid 

Erosion potential: Medium 

Organic matter content: Low 

Natural fertility: Medium 

Soil reaction: Very strongly acid to slightly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of these soils are used for pasture. The 
rest are used as woodland. 

These soils are poorly suited to cultivated crops. The 
potential for erosion and the rock outcrop, which 
interferes with seedbed preparation, cultivation, and 
harvesting activities, are major management concerns. 
Conservation tillage and crop rotations that include 
grasses and legumes help to contro! runoff and erosion 
and conserve moisture. Tilth can be improved or 
maintained by cultivating only at the proper moisture 
content. Crops respond well to applications of lime and 
fertilizer. 

These soils are moderately well suited to pasture and 
hay. The rock outcrop, however, interferes with mowing. 
Establishing and maintaining a mixture of grasses and 
legumes, rotating grazing among pastures, deferring 
grazing, using proper stocking rates, and applying lime 
and fertilizer increase the productivity and carrying 
capacity of the pastures. 

The potential productivity for trees on these soils is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. The high content of 
clay limits the use of logging equipment during wet 
periods. Controlling plant competition reduces the 
seedling mortality rate. 

The restricted permeability, the slope, the rock 
outcrop, low strength, the high content of clay, and the 
high shrink-swell potential are limitations affecting 
building site development, sanitary facilities, and 
recreational development. 

Capability subclass: VIs. 


23D—Frederick and Poplimento silt loams, 15 to 
35 percent slopes, very rocky. These are very deep, 
moderately steep or steep, well drained soils on the 
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side slopes of ridges in the Shenandoah Valley. Areas 
are long and winding and range from about 3 to 70 
acres. Outcrops of limestone about 30 to 100 feet apart 
cover 2 to 10 percent of the surface. Some areas 
consist mostly of Frederick soil, some mostly of 
Poplimento soil, and some of both. The total acreage of 
the unit is about 45 percent Frederick soil, 30 percent 
Poplimento soil, and 25 percent other soils and rock 
outcrop. The Frederick and Poplimento soils were 
mapped together because they have no major 
differences affecting use and management. 

A typical profile of the Frederick soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 4 inches, dark brown silt loam 


Subsoil: 
4 to 7 inches, yellow silt loam 
7 to 16 inches, yellowish red, mottled silty clay loam 
16 to 36 inches, red, mottled clay 
36 to 47 inches, yellowish red, mottled clay 
47 to 65 inches, mottled clay 


A typical profile of the Poplimento soil has the 
following sequence of layers, textures, and colors— 


Surface layer: 
0 to 8 inches, dark brown silt loam 


Subsoil: 
8 to 12 inches, yellowish brown silt loam 
12 to 23 inches, strong brown silty clay 
23 to 44 inches, strong brown, mottled clay 
44 to 54 inches, yellowish brown, mottled clay 
54 to 62 inches, reddish yellow silty clay loam 


Included with these soils in mapping are Endcav and 
Timberville soils. The Endcav soils are in the slightly 
lower, sloping areas adjacent to the Frederick and 
Poplimento soils. The Timberville soils are at the head 
of drainageways and along narrow drainageways. Also 
included are soils that are severely eroded and have a 
surface layer of silty clay loam and areas where the 
rock outcrops are more closely spaced. 


Important properties of the Frederick soil— 


Permeability: Moderate 

Available water capacity: Moderate 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Very strongly acid to moderately acid 
Depth to bedrock: More than 60 inches 
Shrink-swell potential: High 
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Depth to a seasonal high water table: More than 72 
inches 
Flooding: None 


Important properties of the Poplimento soil— 


Permeability: Moderately slow 

Available water capacity: Moderate 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Medium 

Soil reaction: Very strongly acid to moderately acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of these soils are used for pasture. The 
rest are used as woodland. 

These soils are not suited to cultivated crops. The 
potential for erosion and the rock outcrop, which 
interferes with seedbed preparation, cultivation, and 
harvesting activities, are major management concerns. 

These soils are moderately well suited to pasture and 
hay. The rock outcrop, however, interferes with mowing. 
Establishing and maintaining a mixture of grasses and 
legumes, rotating grazing among pastures, deferring 
grazing, using proper stocking rates, and applying lime 
and fertilizer increase the productivity and carrying 
capacity of the pastures. 

The potential productivity for trees on these soils is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre on north aspects and 
278 board feet per acre on south aspects. The slope 
and a high content of clay limit the use of logging 
equipment during wet periods. Controlling plant 
competition reduces the seedling mortality rate. 

The slope and the rockiness are limitations affecting 
community development, sanitary facilities, and most 
recreational uses. 

Capability subclass: Vls. 


24B—Gainesboro-Berks complex, 2 to 7 percent 
slopes. These are moderately deep, gently sloping, well 
drained soils on the summits and shoulders of hills and 
ridges in the Shenandoah Valley. They occur as areas 
so intermingled that it was not practical to map them 
separately. This map unit consists of about 45 percent 
Gainesboro soil, 40 percent Berks soil, and 15 percent 
other soils. Areas commonly are long and winding. They 
range from about 3 to 25 acres. 

A typical profile of the Gainesboro soil has the 
following sequence of layers, textures, and colors— 
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Surface layer: 
0 to 7 inches, dark reddish brown channery silt 
loam 


Subsoil: 
7 to 15 inches, reddish brown channery silty clay 
loam 
15 to 24 inches, reddish brown very channery silty 
clay loam 


Substratum: 
24 to 30 inches, reddish brown extremely channery 
silty clay loam 
30 inches, hard, red shale and fine-grained 
sandstone bedrock 


A typical profile of the Berks soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 7 inches, yellowish brown channery silt loam 


Subsoil: 
7 to 16 inches, yellowish brown very channery silt 
loam 
16 to 33 inches, yellowish brown extremely 
channery silt loam 


Substratum: 
33 to 37 inches, yellowish brown extremely 
channery silt loam 
37 inches, hard, acid shale bedrock 


Included with these soils in mapping are Weikert 
soils. These included soils are in landscape positions 
similar to those of the Gainesboro and Berks soils. They 
are shallower over bedrock than the Gainesboro and 
Berks soils. 


Important properties of the Gainesboro soil— 


Permeability: Moderate or moderately rapid 

Available water capacity: Low 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Extremely acid to slightly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Important properties of the Berks soil— 


Permeability: Moderate 
Available water capacity: Very low 
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Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of these soils are used for pasture or 
woodland. Other small areas are used for cultivated 
crops. 

These soils are well suited to cultivated crops. The 
potential for erosion is a management concern. Crop 
growth and yields may be limited by the low or very low 
available water capacity. Conservation tillage and crop 
rotations that include grasses and legumes help to 
control runoff and erosion and conserve moisture. Tilth 
is fair. It can be improved by incorporating crop residue 
into the surface layer and by cultivating only at the 
proper moisture content. Crops respond well to 
applications of lime and fertilizer. 

These soils are well suited to pasture and hay. Plant 
growth and yields may be limited by the low or very low 
available water capacity. Establishing and maintaining a 
mixture of grasses and legumes, using proper stocking 
rates, rotating grazing among pastures, deferring 
grazing, and applying lime and fertilizer increase the 
productivity and carrying capacity of the pastures. 

The potential productivity for trees on these soils is 
moderately high. The estimated production for northern 
red oak is 280 board feet per acre. These soils are 
managed mostly for pine. The estimated production for 
Virginia pine is 120 cubic feet, or 664 board feet, per 
acre on the Gainesboro soil and 107 cubic feet, or 592 
board feet, per acre on the Berks soil. The survival of 
seeds and seedlings is affected by the low or very low 
available water capacity. 

The depth to bedrock is the major limitation affecting 
community development. It especially limits the use of 
these soils as sites for sanitary facilities, such as septic 
tank absorption fields and trench and area sanitary 
landfills. The small stones are a limitation affecting daily 
cover for landfills and most recreational uses. 

Capability subclass: lle. 


24C—Gainesboro-Berks complex, 7 to 15 percent 
slopes. These are moderately deep, strongly sloping, 
well drained soils on the side slopes of hills and ridges 
in the Shenandoah Valley. They occur as areas so 
intermingled that it was not practical to map them 
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separately. This map unit consists of about 45 percent 
Gainesboro soil, 40 percent Berks soil, and 15 percent 
other soils. Areas commonly are long and winding. They 
range from about 3 to 50 acres. 

A typical profile of the Gainesboro soil has the 
following sequence of layers, textures, and colors— 


Surface layer: 
0 to 7 inches, dark reddish brown channery silt 
loam 


Subsoil: 
7 to 15 inches, reddish brown channery silty clay 
loam 
15 to 24 inches, reddish brown very channery silty 
clay loam 


Substratum: 
24 to 30 inches, reddish brown extremely channery 
silty clay loam 
30 inches, hard, red shale and fine-grained 
sandstone bedrock 


A typical profile of the Berks soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 7 inches, yellowish brown channery silt loam 


Subsoil: 
7 to 16 inches, yellowish brown very channery silt 
loam 
16 to 33 inches, yellowish brown extremely 
channery silt loam 


Substratum: 
33 to 37 inches, yellowish brown extremely 
channery silt loam 
37 inches, hard, acid shale bedrock 


Included with these soils in mapping are Weikert 
soils. These included soils are in landscape positions 
similar to those of the Gainesboro and Berks soils. They 
are shallower over bedrock than the Gainesboro and 
Berks soils. 


Important properties of the Gainesboro soil— 


Permeability: Moderate or moderately rapid 

Available water capacity: Low 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low 

Soil reaction: Extremely acid to slightly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 
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Important properties of the Berks soil— 


Permeability: Moderate 

Available water capacity: Very low 

Surface runoff: Rapid 

Erosion potential: Medium 

Organic matter content: Low 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of these soils are used for pasture or 
woodland. Other small areas are used for cultivated 
crops. 

These soils are moderately well suited to cultivated 
crops. The potential for erosion is a management 
concern. Crop growth and yields may be limited by the 
low or very low available water capacity. Conservation 
tillage and crop rotations that include grasses and 
legumes help to control runoff and erosion and 
conserve moisture. Tilth is fair. It can be improved by 
incorporating crop residue into the surface layer and by 
cultivating only at the proper moisture content. Crops 
respond well to applications of lime and fertilizer. 

These soils are well suited to pasture and hay. Plant 
growth and yields may be limited by the low or very low 
available water capacity. Establishing and maintaining a 
mixture of grasses and legumes, using proper stacking 
rates, rotating grazing among pastures, deferring 
grazing, and applying lime and fertilizer increase the 
productivity and carrying capacity of the pastures. 

The potential productivity for trees on these soils is 
moderately high. The estimated production for northern 
red oak is 280 board feet per acre. These soils are 
managed mostly for pine. The estimated production for 
Virginia pine is 120 cubic feet, or 664 board feet, per 
acre on the Gainesboro soil and 107 cubic feet, or 592 
board feet, per acre on the Berks soil. The survival of 
seeds and seedlings is affected by the low or very low 
available water capacity. 

The depth to bedrock and the slope are the major 
limitations affecting community development. The depth 
to bedrock especially limits the use of these soils as 
sites for sanitary facilities, such as septic tank 
absorption fields and trench and area sanitary landfills. 
The small stones limit the use of these soils as daily 
cover for landfills. The slope and the small stones are 
limitations affecting recreational development. 

Capability subclass: Ille. 
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24D—Gainesboro-Berks complex, 15 to 25 percent 
slopes. These are moderately deep, moderately steep, 
well drained soils on the side slopes of hills and ridges 
in the Shenandoah Valley. They occur as areas so 
intermingled that it was not practical to map them 
separately. This map unit consists of about 45 percent 
Gainesboro soil, 40 percent Berks soil, and 15 percent 
other soils. Areas commonly are long and winding. They 
range from about 3 to 55 acres. 

A typical profile of the Gainesboro soil has the 
following sequence of layers, textures, and colors— 


Surface layer: 
0 to 7 inches, dark reddish brown channery silt 
loam 


Subsoil: 
7 to 15 inches, reddish brown channery silty clay 
loam 
15 to 24 inches, reddish brown very channery silty 
clay loam 


Substratum: 
24 to 30 inches, reddish brown extremely channery 
silty clay loam 
30 inches, hard, red shale and fine-grained 
sandstone bedrock 


A typical profile of the Berks soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 7 inches, yellowish brown channery silt loam 


Subsoil: 
7 to 16 inches, yellowish brown very channery silt 
loam 
16 to 33 inches, yellowish brown extremely 
channery silt loam 


Substratum: 
33 to 37 inches, yellowish brown extremely 
channery silt loam 
37 inches, hard, acid shale bedrock 


Included with these soils in mapping are Weikert 
soils. These included soils are in landscape positions 
similar to those of the Gainesboro and Berks soils. They 
are shallower over bedrock than the Gainesboro and 
Berks soils. 


Important properties of the Gainesboro soil— 


Permeability: Moderate or moderately rapid 
Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low 
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Soil reaction: Extremely acid to slightly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Important properties of the Berks soil— 


Permeability: Moderate 

Available water capacity: Very low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of these soils are in woodland. Some 
small areas are used for pasture. 

These soils are poorly suited to cultivated crops. The 
potential for erosion is the major management concern. 
Crop growth and yields are limited by the low or very 
low available water capacity. Conservation tillage and 
crop rotations that include grasses and legumes help to 
control runoff and erosion and conserve moisture. Tilth 
is fair. It can be improved by incorporating crop residue 
into the surface layer and by cultivating only at the 
proper moisture content. Crops respond well to 
applications of lime and fertilizer. 

These soils are moderately well suited to pasture. 
Plant growth may be limited by the low or very low 
available water capacity. Establishing and maintaining a 
mixture of grasses and legumes, using proper stocking 
rates, rotating grazing among pastures, deferring 
grazing, and applying lime and fertilizer increase the 
productivity and carrying capacity of the pastures. 

The potential productivity for trees on these soils is 
moderately high on north aspects and moderate on 
south aspects. The estimated production for northern 
red oak is 280 board feet per acre on north aspects and 
235 board feet per acre on south aspects. These soils 
are managed mostly for pine. The estimated production 
for Virginia pine on north aspects is 120 cubic feet, or 
664 board feet, per acre on the Gainesboro soil and 
107 cubic feet, or 592 board feet, per acre on the Berks 
soil. The estimated production for Virginia pine on south 
aspects is 107 cubic feet, or 592 board feet, per acre 
on the Gainesboro soil and 90 cubic feet, or 510 board 
feet, per acre on the Berks soil. The survival of seeds 
and seedlings is affected by the low or very low 
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available water capacity of these soils. 

The slope and the depth to bedrock are the major 
limitations affecting community development. They 
especially limit the use of these soils as sites for septic 
tank absorption fields and trench and area sanitary 
landfills. The slope also limits recreational development. 

Capability subclass: IVe. 


24E—Gainesboro-Berks complex, 25 to 35 percent 
slopes. These are moderately deep, steep, well drained 
soils on the side slopes of hills and ridges in the 
Shenandoah Valley. They occur as areas so 
intermingled that it was not practical to map them 
separately. This map unit consists of about 45 percent 
Gainesboro soil, 40 percent Berks soil, and 15 percent 
other soils. Areas commonly are long and winding. They 
range from about 3 to 40 acres. 

A typical profile of the Gainesboro soil has the 
following sequence of layers, textures, and colors— 


Surface layer: 
0 to 7 inches, dark reddish brown channery silt 
loam 


Subsoil: 
7 to 15 inches, reddish brown channery silty clay 
loam 
15 to 24 inches, reddish brown very channery silty 
clay loam 


Substratum: 
24 to 30 inches, reddish brown extremely channery 
silty clay loam 
30 inches, hard, red shale and fine-grained 
sandstone bedrock 


A typical profile of the Berks soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 7 inches, yellowish brown channery silt loam 


Subsoil: 
7 to 16 inches, yellowish brown very channery silt 
loam 
16 to 33 inches, yellowish brown extremely 
channery silt loam 


Substratum: 
33 to 37 inches, yellowish brown extremely 
channery silt loam 
37 inches, hard, acid shale bedrock 


Included with these soils in mapping are Weikert 
soils. These included soils are in landscape positions 
similar to those of the Gainesboro and Berks soils. They 
are shallower over bedrock than the Gainesboro and 
Berks soils. 
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Important properties of the Gainesboro soil— 


Permeability: Moderate or moderately rapid 

Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Extremely acid to slightly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Important properties of the Berks soil— 


Permeability: Moderate 

Available water capacity: Very low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of these soils are used for woodland. 
Some small areas are used for pasture. 

These soils are not suited to cultivated crops. The 
potential for erosion is the major management concern. 
Crop growth and yields are limited by the low or very 
low available water capacity. If cultivated crops are 
grown, conservation tillage practices and crop rotations 
that include grasses and legumes are needed to reduce 
runoff, control erosion, and conserve moisture. Crops 
respond well to applications of lime and fertilizer. 

These soils are moderately well suited to pasture. 
Establishing and maintaining a mixture of grasses and 
legumes, using proper stocking rates, rotating grazing 
among pastures, deferring grazing, and applying lime 
and fertilizer increase the productivity and carrying 
capacity of the pastures. 

The potential productivity for trees on these soils is 
moderately high on north aspects and moderate on 
south aspects. The estimated production for northern 
red oak is 280 board feet per acre on north aspects and 
235 board feet per acre on south aspects. These soils 
are managed mostly for pine. The estimated production 
for Virginia pine on north aspects is 120 cubic feet, or 
664 board feet, per acre on the Gainesboro soil and 
107 cubic feet, or 592 board feet, per acre on the Berks 
soil. The estimated production for Virginia pine on south 
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aspects is 107 cubic feet, or 592 board feet, per acre 
on the Gainesboro soil and 90 cubic feet, or 510 board 
feet, per acre on the Berks soil. The survival of seeds 
and seedlings is affected by the low or very low 
available water capacity of these soils. 

The slope and the depth to bedrock are the major 
limitations affecting community development. They 
especially limit the use of these soils as sites for septic 
tank absorption fields and trench and area sanitary 
landfills. The slope also limits recreational development. 

Capability subclass: Vle. 


25B—Gilpin silt loam, 2 to 7 percent slopes. This 
soil is moderately deep, gently sloping, and well 
drained. It is on the summits and shoulders of hills and 
ridges in the Shenandoah Valley. Areas commonly are 
long and winding. They range from about 3 to 45 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 3 inches, dark yellowish brown silt loam 


Subsoil: 
3 to 10 inches, strong brown channery silt loam 
10 to 19 inches, strong brown channery silty clay 
loam 
19 to 26 inches, strong brown very channery silty 
clay loam 


Substratum: 
26 inches, fractured shale bedrock 


Included with this soil in mapping are Berks, Trappist, 
and Weikert soils. These soils are in landscape 
positions similar to those of the Gilpin soil. The Berks 
soils have more rock fragments than the Gilpin soil, and 
the Trappist soils have a higher content of clay. The 
Weikert soils are shallower over bedrock than the Gilpin 
soil. Included soils make up about 20 percent of this 
unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Low 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matier content: Low to moderate 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 
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Most areas of this soil are used for pasture. Some 
small areas are used for cultivated crops or are 
wooded. 

This soil is well suited to cultivated crops. The 
potential for erosion is a management concern. The soil 
is often droughty during the summer. Tilth is good and 
can be maintained by cultivating only at the proper 
moisture content. Crops respond well to applications of 
lime and fertilizer, but growth and yields are often 
limited by the low available water capacity. 
Conservation tillage and crop rotations that include 
grasses and legumes help to control runoff and erosion 
and conserve moisture. 

This soil is well suited to pasture and hay. 
Establishing and maintaining a mixture of grasses and 
legumes, using proper stocking rates, rotating grazing 
among pastures, deferring grazing, and applying lime 
and fertilizer increase the productivity and carrying 
capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. Seeds and 
seedlings survive and grow well if competing vegetation 
is controlled. 

The depth to bedrock is a limitation affecting 
community development. It especially limits the use of 
this soil as a site for septic tank absorption fields, 
shallow excavations, and dwellings with basements. 
The potential for frost action is a limitation on sites for 
local roads and streets. 

Capability subclass: lle. 


25C—Gilpin silt loam, 7 to 15 percent slopes. This 
soil is moderately deep, strongly sloping, and well 
drained. It is on the side slopes of hills and ridges in the 
Shenandoah Valley. Areas commonly are long and 
winding. They range from about 3 to 70 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 3 inches, dark yellowish brown silt loam 


Subsoil: 
3 to 10 inches, strong brown channery silt loam 
10 to 19 inches, strong brown channery silty clay 
loam 
19 to 26 inches, strong brown very channery silty 
clay loam 


Substratum: 
26 inches, fractured shale bedrock 


included with this soil in mapping are Berks, Trappist, 
and Weikert soils. These soils are in landscape 
positions similar to those of the Gilpin soil. The Berks 
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soils have more rock fragments than the Gilpin soil, and 
the Trappist soils have a higher content of clay in the 
subsoil. The Weikert soils are shallower over bedrock 
than the Gilpin soil. included soils make up about 20 
percent of this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Low 

Surface runoff: Rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used for pasture. Some 
small areas are used for cultivated crops or are 
wooded. 

This soil is moderately well suited to cultivated crops. 
The potential for erosion is a management concern. The 
soil is often droughty during the summer. Tilth is good 
and can be maintained by cultivating only at the proper 
moisture content. Crops respond well to applications of 
lime and fertilizer, but growth and yields are often 
limited by the low available water capacity. 
Conservation tillage and crop rotations that include 
grasses and legumes help to control runoff and erosion 
and conserve moisture. 

This soil is well suited to pasture and hay. 
Establishing and maintaining a mixture of grasses and 
legumes, using proper stocking rates, rotating grazing 
among pastures, deferring grazing, and applying lime 
and fertilizer increase the productivity and carrying 
capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. Seeds and 
seedlings survive and grow well if competing vegetation 
is controlled. 

The depth to bedrock and the slope are limitations 
affecting community development. They especially limit 
the use of this soil as a site for septic tank absorption 
fields, shallow excavations, and dwellings with 
basements. The slope and the potential for frost action 
are limitations on sites for local roads and streets. 

Capability subclass: Ills. 


25D—Gilpin silt loam, 15 to 25 percent slopes. This 
soil is moderately deep, moderately steep, and well 
drained. It is on the side slopes of hills and ridges in the 
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Shenandoah Valley. Areas commonly are long and 
winding. They range from about 3 to 40 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 3 inches, dark yellowish brown silt loam 


Subsoil: 
3 to 10 inches, strong brown channery silt loam 
10 to 19 inches, strong brown channery silty clay 
loam 
19 to 26 inches, strong brown very channery silty 
clay loam 


Substratum: 
26 inches, fractured shale bedrock 


Included with this soil in mapping are Berks and 
Weikert soils. These soils are in landscape positions 
similar to those of the Gilpin soil. They have more rock 
fragments in the solum than the Gilpin soil. Also, the 
Weikert soils are shallower over bedrock. Included soils 
make up about 20 percent of this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used for pasture. Some 
small areas are wooded. 

This soil is poorly suited to cultivated crops. The 
potential for erosion and the low available water 
capacity are the major management concerns. The soil 
is often droughty during the summer. if cultivated crops 
are grown, conservation tillage and crop rotations that 
include grasses and legumes are needed to reduce the 
runoff rate, control erosion, and conserve moisture. 

This soil is moderately well suited to pasture and 
hay. Establishing and maintaining a mixture of grasses 
and legumes, using proper stocking rates, rotating 
grazing among pastures, deferring grazing, and 
applying lime and fertilizer increase the productivity and 
carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre on north aspects and 
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278 board feet per acre on south aspects. Seeds and 
seedlings survive and grow well if competing vegetation 
is controlled. 

The slope and the depth to bedrock limit the use of 
this soil for sanitary facilities and building site 
development. The slope also is a limitation affecting 
recreational development. 

Capability subclass: IVe. 


26C—Gilpin channery silt loam, 2 to 15 percent 
slopes. This soil is moderately deep, gently sloping to 
strongly sloping, and well drained. It is on the summits 
and side slopes of hills and ridges in the foothills and 
mountains. Areas commonly are broad and irregularly 
shaped. They range from about 5 to 75 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 3 inches, dark yellowish brown channery silt 
loam 


Subsoil: 
3 to 10 inches, strong brown channery silt loam 
10 to 19 inches, strong brown channery silty clay 
loam 
19 to 26 inches, strong brown very channery silty 
clay loam 


Substratum: 
26 inches, fractured shale bedrock 


Included with this soil in mapping are the well 
drained Jefferson, Laidig, and Sequoia soils. These 
soils are in landscape positions similar to those of the 
Gilpin soil. The Jefferson soils are deeper over bedrock 
than the Gilpin soil. The Laidig soils have a fragipan at 
a depth of 30 to 50 inches. The Sequoia soils are 20 to 
40 inches deep over weathered shale and more than 60 
inches deep over hard bedrock. Included soils make up 
about 20 percent of this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Low 

Surface runoff: Medium or rapid 

Erosion potential: Medium 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 
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Most areas are wooded. Some areas are used for 
cultivated crops or pasture. 

This soil is moderately well suited to cultivated crops. 
The potential for erosion is a management concern. The 
soil is often droughty during the growing season. Tilth is 
good and can be maintained by cultivating only at the 
proper moisture content. Crops respond well to 
applications of lime and fertilizer, but growth and yields 
are often limited by the low available water capacity. 
Conservation tillage and crop rotations that include 
grasses and legumes help to control runoff and erosion 
and conserve moisture. 

This soil is moderately well suited to pasture and 
hay. Establishing and maintaining a mixture of grasses 
and legumes, using proper stocking rates, rotating 
grazing among pastures, deferring grazing, and 
applying lime and fertilizer increase the productivity and 
carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. Seeds and 
seedlings survive and grow well if competing vegetation 
is controlled. 

The depth to bedrock, the slope, and the potential for 
frost action limit the use of this soil for community 
development, especially for sanitary facilities and 
building site development. The slope and the small 
stones are limitations affecting most recreational uses, 
especially campgrounds, picnic areas, and playgrounds. 

Capability subclass: Ille. 


26D—Gilpin channery silt loam, 15 to 35 percent 
slopes. This soil is moderately deep, strongly sloping to 
steep, and well drained. It is on the side slopes of hills 
and ridges in the mountains. Areas commonly are broad 
and irregularly shaped. They range from about 5 to 150 
acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 3 inches, dark yellowish brown channery silt 
loam 


Subsoil: 
3 to 10 inches, strong brown channery silt loam 
10 to 19 inches, strong brown channery silty clay 
loam 
19 to 26 inches, strong brown very channery silty 
clay loam 


Substratum: 
26 inches, fractured shale bedrock 


Included with this soil in mapping are the well 
drained Berks, Jefferson, Laidig, and Weikert soils. 
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Berks and Weikert soils are in landscape positions 
similar to those of the Gilpin soil. They have more rock 
fragments in the solum than the Gilpin soil. The Weikert 
soils have bedrock at a depth of less than 20 inches. 
The Jefferson and Laidig soils are in colluvial positions 
adjacent to the Gilpin soil. They are deeper over 
bedrock than the Gilpin soil. The Laidig soils have a 
fragipan at a depth of 30 to 50 inches. Included soils 
make up about 20 percent of this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas are wooded. Some small areas are used 
for pasture. 

This soil is not suited to cultivated crops. The 
potential for erosion is the major management concern. 
The soil is often droughty during the growing season. If 
cultivated crops are grown, conservation tillage and 
crop rotations that include grasses and legumes are 
needed to reduce the runoff rate, control erosion, and 
conserve moisture. 

This soil is moderately well suited to pasture and 
hay. Establishing and maintaining a mixture of grasses 
and legumes, using proper stocking rates, rotating 
grazing among pastures, deferring grazing, and 
applying lime and fertilizer increase the productivity and 
carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre on north aspects and 
278 board feet per acre on south aspects. Seeds and 
seedlings survive and grow well if competing vegetation 
is controlled. 

The depth to bedrock and the slope limit the use of 
this soil for community development, especially for 
sanitary facilities and building site development. The 
slope and the small stones are limitations affecting most 
recreational uses, especially campgrounds, picnic 
areas, and playgrounds. 

Capability subclass: Vle. 


27C—Gilpin channery silt loam, 7 to 15 percent 
slopes, stony. This soil is moderately deep, strongly 
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sloping, and well drained. It is on the side slopes of 
foothills along the mountains. Areas commonly are 
broad and irregularly shaped. They range from about 5 
to 30 acres. Large stones about 10 to 24 inches in 
diameter and about 24 to 75 feet apart cover up to 1 
percent of the surface. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 3 inches, dark yellowish brown channery silt 
loam 


Subsoil: 
3 to 10 inches, strong brown channery silt loam 
10 to 19 inches, strong brown channery silty clay 
loam 
19 to 26 inches, strong brown very channery silty 
clay loam 


Substratum: 
26 inches, fractured shale bedrock 


included with this soil in mapping are the well 
drained Berks, Jefferson, Laidig, and Weikert soils. The 
Berks and Weikert soils are in landscape positions 
similar to those of the Gilpin soil. They have more rock 
fragments in the solum than the Gilpin soil. The Weikert 
soils also have bedrock at a depth of less than 20 
inches. The Jefferson and Laidig soils are in colluvial 
positions adjacent to the Gilpin soil. They are deeper 
over bedrock than the Gilpin soil. The Laidig soils have 
a fragipan at a depth of 30 to 50 inches. Included soils 
make up about 20 percent of this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Low 

Surface runoff: Rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used as woodland. 

This soil is moderately well suited to cultivated crops. 
The potential for erosion is a management concern. The 
soil is often droughty during the growing season. The 
large stones on the surface interfere with tillage. Tilth is 
good and can be maintained by cultivating only at the 
proper moisture content. Crops respond well to 
applications of lime and fertilizer, but growth and yields 
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are often limited by the low available water capacity. If 
cultivated crops are grown, conservation tillage 
practices and crop rotations that include grasses and 
legumes are needed to reduce the runoff rate, control 
erosion, and conserve moisture. 

This soil is moderately well suited to pasture and 
hay. The large stones on the surface, however, may 
interfere with mowing. Establishing and maintaining a 
mixture of grasses and legumes, using proper stocking 
rates, rotating grazing among pastures, deferring 
grazing, and applying lime and fertilizer increase the 
productivity and carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. Seeds and 
seedlings survive and grow well if competing vegetation 
is controlled; however, growth may be limited by the low 
available water capacity. 

The depth to bedrock, the slope, and the potential for 
frost action limit the use of this soil for community 
development. The depth to bedrock and the slope limit 
the use of the soil for sanitary facilities and building site 
development. The potential for frost action and the 
slope are limitations affecting local roads and streets. 
The large stones on the surface limit the use of the soil 
for most recreational uses, especially campgrounds, 
picnic areas, and playgrounds. 

Capability subclass: IVs. 


27D—Gilpin channery silt loam, 15 to 25 percent 
Slopes, stony. This soil is moderately deep, moderately 
steep, and well drained. It is on the side slopes of 
foothills along the mountains. Areas commonly are 
broad and irregularly shaped. They range from about 5 
to 70 acres. Large stones about 10 to 24 inches in 
diameter and about 24 to 75 feet apart cover up to 1 
percent of the surface. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 3 inches, dark yellowish brown channery silt 
loam 


Subsoil: 
3 to 10 inches, strong brown channery silt loam 
10 to 19 inches, strong brown channery silty clay 
loam 
19 to 26 inches, strong brown very channery silty 
clay loam 


Subsiratum: 
26 inches, fractured shale bedrock 


Included with this soil in mapping are the well 
drained Berks, Jefferson, Laidig, and Weikert soils. The 
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Berks and Weikert soils are in landscape positions 
similar to those of the Gilpin soil. They have more rock 
fragments in the solum than the Gilpin soil. The Weikert 
soils are less than 20 inches to bedrock. The Jefferson 
and Laidig soils are in colluvial positions adjacent to the 
Gilpin soil. They are deeper over bedrock than the 
Gilpin soil. The Laidig soils have a fragipan at a depth 
of 30 to 50 inches. Included soils make up about 20 
percent of this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used as woodland. 

This soil is poorly suited to cultivated crops. The 
potential for erosion is the major management concern. 
The soil is often droughty during the growing season. 
The large stones on the surface interfere with tillage. 
Tilth is good and can be maintained by cultivating only 
at the proper moisture content. Crops respond well to 
applications of lime and fertilizer, but growth and yields 
are often limited by the low available water capacity. If 
cultivated crops are grown, conservation tillage 
practices and crop rotations that include grasses and 
legumes are needed to reduce the runoff rate, control 
erosion, and conserve moisture. 

This soil is moderately well suited to pasture and 
hay. The large stones on the surface, however, may 
interfere with mowing. Establishing and maintaining a 
mixture of grasses and legumes, using proper stocking 
rates, rotating grazing among pastures, deferring 
grazing, and applying lime and fertilizer increase the 
productivity and carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre on north aspects and 
278 board feet per acre on south aspects. Seeds and 
seedlings survive and grow well on north aspects if 
competing vegetation is controlled; however, growth 
may be limited by the low available water capacity. The 
seedling mortality rate increases on south aspects. 

The depth to bedrock and the slope limit the use of 
this soil for community development, especially for 
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sanitary facilities and building site development. The 
slope is a limitation affecting most recreational uses, 


especially campgrounds, picnic areas, and playgrounds. 


Capability subclass: Vls. 


27E—Gilpin channery silt loam, 25 to 35 percent 
slopes, stony. This soil is moderately deep, steep, and 
well drained. It is on the side slopes of foothills along 
the mountains. Areas commonly are broad and 
irregularly shaped. They range from about 5 to 40 
acres. Large stones about 10 to 24 inches in diameter 
and about 24 to 75 feet apart cover up to 1 percent of 
the surface. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 3 inches, dark yellowish brown channery silt 
loam 


Subsoil: 
3 to 10 inches, strong brown channery silt loam 
10 to 19 inches, strong brown channery silty clay 
loam 
19 to 26 inches, strong brown very channery silty 
clay loam 


Subsiratum: 
26 inches, fractured shale bedrock 


Included with this soil in mapping are the well 
drained Berks and Weikert soils. They are in landscape 
positions similar to those of the Gilpin soil. They have 
more rock fragments in the soilum than the Gilpin soil. 
The Weikert soils are less than 20 inches deep over 
bedrock. Included soils make up about 10 percent of 
this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used as woodland. 

This soil is not suited to cultivated crops. The 
potential for erosion is the major management concern. 
The soil is often droughty during the growing season. 
The large stones on the surface interfere with tillage. 
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This soil is moderately well suited to pasture. The 
large stones on the surface may interfere with pasture 
maintenance. Establishing and maintaining a mixture of 
grasses and legumes, using proper stocking rates, 
rotating grazing among pastures, deferring grazing, and 
applying lime and fertilizer increase the productivity and 
carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre on north aspects and 
278 board feet per acre on south aspects. Seeds and 
seedlings survive and grow well on north aspects if 
competing vegetation is controlled; however, growth 
may be limited by the low available water capacity. The 
seedling mortality rate increases on south aspects. 

The depth to bedrock and the slope limit the use of 
this soil for community development, especially for 
sanitary facilities and building site development. The 
slope is a limitation affecting most recreational uses, 
especially campgrounds, picnic areas, and playgrounds. 

Capability subclass: Vlls. 


28C—Gilpin channery silt loam, 2 to 15 percent 
slopes, very stony. This soil is moderately deep, gently 
sloping to strongly sloping, and well drained. It is on the 
summits and side slopes of hills and ridges in the 
mountains. Areas commonly are broad and irregularly 
shaped. They range from about 5 to 75 acres. Stones 
about 10 to 24 inches in diameter cover up to 3 percent 
of the surface. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 3 inches, dark yellowish brown channery silt 
loam 


Subsoil: 
3 to 10 inches, strong brown channery silt loam 
10 to 19 inches, strong brown channery silty clay 
loam 
19 to 26 inches, strong brown very channery silty 
clay loam 


Substratum: 
26 inches, fractured shale bedrock 


Included with this soil in mapping are the well 
drained Jefferson, Laidig, and Sequoia soils. These 
soils are in landscape positions similar to those of the 
Gilpin soil. The Jefferson soils are deeper over bedrock 
than the Gilpin soil. The Laidig soils have a fragipan at 
a depth of 30 to 50 inches. The Sequoia soils are 20 to 
40 inches deep over weathered shale and more than 60 
inches deep over hard bedrock. included soils make up 
about 20 percent of this unit. 
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Important soil properties— 


Permeability: Moderate 

Available water capacity: Low 

Surface runoff: Medium or rapid 

Erosion potential: Medium 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low , 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used as woodland. 
Because of the large stones on the surface, this soil is 
unsuitable for farming. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. Seeds and 
seedlings survive and grow well if competing vegetation 
is controlled. 

The depth to bedrock, the slope, and the potential for 
frost action limit the use of this soil for community 
development, especially for sanitary facilities and 
building site development. The large stones on the 
surface are a limitation affecting most recreational uses. 

This soil is fairly suited to woodland wildlife habitat. It 
is poorly suited to openland wildlife habitat because of 
the depth to bedrock, the low available water capacity, 
and the large stones on the surface. 

Capability subclass: Vlls. 


28D—Gilpin channery silt loam, 15 to 35 percent 
slopes, very stony. This soil is moderately deep, 
moderately steep or steep, and well drained. It is on the 
side slopes of hills and ridges in the mountains. Areas 
commonly are broad and irregularly shaped. They range 
from about 5 to 100 acres. Stones about 10 to 24 
inches in diameter cover up to 3 percent of the surface. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 3 inches, dark yellowish brown channery silt 
loam 


Subsoil: 
3 to 10 inches, strong brown channery silt loam 
10 to 19 inches, strong brown channery silty clay 
loam 
19 to 26 inches, strong brown very channery silty 
clay loam 
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Substratum: 
26 inches, fractured shale bedrock 


Included with this soil in mapping are the well 
drained Jefferson, Laidig, and Sequoia soils. These 
soils are in landscape positions similar to those of the 
Gilpin soil. The Jefferson soils are deeper over bedrock 
than the Gilpin soil. The Laidig soils have a fragipan at 
a depth of 30 to 50 inches. The Sequoia soils are 20 to 
40 inches deep over weathered shale and more than 60 
inches deep over hard bedrock. ‘Included soils make up 
about 20 percent of this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used as woodland. 
Because of the large stones on the surface and the 
slope, this soil is unsuitable for farming. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre on north aspects and 
278 board feet per acre on south aspects. Seeds and 
seedlings survive and grow well on north aspects if 
competing vegetation is controlled. The seeding 
mortality rate increases on south aspects. 

The slope, the depth to bedrock, and the potential for 
frost action limit the use of this soil for community 
development, especially for sanitary facilities and 
building site development. 

This soil is fairly suited to woodland wildlife habitat. It 
is poorly suited to openland wildlife habitat because of 
the depth to bedrock, the low available water capacity, 
and the large stones on the surface. 

Capability subclass: Vlle. 


28E—Gilpin channery silt loam, 35 to 55 percent 
slopes, very stony. This soil is moderately deep, steep 
to very steep, and well drained. It is on the sides of 
ridges in the mountains. Areas commonly are broad and 
irregularly shaped. They range from about 5 to 100 
acres. Stones about 10 to 24 inches in diameter cover 
up to 3 percent of the surface. 
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A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 3 inches, dark yellowish brown channery silt 
loam 


Subsoil: 
3 to 10 inches, strong brown channery silt loam 
10 to 19 inches, strong brown channery silty clay 
loam 
19 to 26 inches, strong brown very channery silty 
clay loam 


Substratum: 
26 inches, fractured shale bedrock 


Included with this soil in mapping are the well 
drained Jefferson, Laidig, and Sequoia soils. These 
soils are in landscape positions similar to those of the 
Gilpin soil. The Jefferson soils are deeper over bedrock 
than the Gilpin soil. The Laidig soils have a fragipan at 
a depth of 30 to 50 inches. The Sequoia soils are 20 to 
40 inches deep over weathered shale and more than 60 
inches deep over hard bedrock. Included soils make up 
about 20 percent of this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used as woodland. 
Because of the large stones on the surface and the 
slope, this soil is unsuitable for farming. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre on north aspects and 
278 board feet per acre on south aspects. Seeds and 
seedlings survive and grow well on north aspects if 
competing vegetation is controlled. The seedling 
mortality rate increases on south aspects. 

The slope limits the use of this soil for sanitary 
facilities and building site development. 

This soil is fairly suited to woodland wildlife habitat. It 
is poorly suited to openland wildlife habitat because of 
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the depth to bedrock, the low available water capacity, 
and the large stones on the surface. 
Capability subclass: Vlle. 


29A—Gladehill fine sandy loam, 0 to 2 percent 
slopes, occasionally flooded. This soil is deep, nearly 
level, and well drained. It is on flood plains in the 
Shenandoah Valley. Areas commonly are long and 
winding and follow the course of the adjacent streams. 
They range from 5 to 75 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 10 inches, very dark grayish brown fine sandy 
loam 


Subsoil: 
10 to 33 inches, dark brown fine sandy loam 


Substratum: 
33 to 62 inches, dark brown fine sandy loam 


Included with this soil in mapping are Broadway soils. 
These soils are in landscape positions similar to those 
of the Gladehill soil. They contain more sand throughout 
the solum than the Gladehill soil. Also included are 
sandy soils in scoured areas and on levees adjacent to 
the streams. Included soils make up about 20 percent 
of this unit. 


Important soil properties— 


Permeability: Moderate or moderately rapid 

Available water capacity: Moderate 

Surface runoff: Slow 

Erosion potential: Low 

Organic matter content: Low to moderate 

Natural fertility: High 

Soil reaction: Medium acid to neutral in the solum; 
strongly acid to neutral in the substratum 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: 42 to 72 inches 

Flooding: Occasional, very brief or brief 


Most areas of this soil are used as woodland. The 
rest are used for pasture or cropland. 

This soil is well suited to cultivated crops. Tilth is 
good. The flooding damages the crops or limits the use 
of machinery in some years. Crops respond well to 
applications of fertilizer and lime. Conservation tillage, 
cover crops, and a cropping system that includes 
grasses and legumes increase the organic matter 
content of the surface layer and maintain tilth. Crop 
residue should be kept on the surface or incorporated 
into the plow layer. 
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This soil is well suited to pasture and hay. 
Establishing and maintaining a mixture of grasses and 
legumes, using proper stocking rates, rotating grazing 
among pastures, deferring grazing, controlling weeds, 
and applying fertilizer can increase the productivity and 
carrying capacity of the pastures. 

The potential productivity for trees on this soil is very 
high. The estimated production for yellow poplar is 681 
board feet per acre. 

The flooding is the major hazard affecting community 
development. It limits the use of this soil as a site for 
septic tank absorption fields, shallow excavations, 
dwellings, and small commercial buildings. It also is a 
hazard in camp areas and playgrounds. 

Capability class: |. 


30A—Guyan silt loam, 0 to 2 percent slopes, rarely 
flooded. This soil is deep, nearly level, and somewhat 
poorly drained. It is on low stream terraces in the 
Shenandoah Valley. Areas commonly are long and 
winding and follow the course of the adjacent streams. 
They range from 3 to 75 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 7 inches, dark brown silt loam 


Subsoil: 
7 to 14 inches, yellowish brown silt loam 
14 to 22 inches, brownish gray, mottled silt loam 
22 to 31 inches, light brownish gray, mottled silty 
clay loam 
31 to 36 inches, light brownish gray, mottled clay 
loam 


Substratum: 
36 to 54 inches, gray, mottled silty clay loam 
54 to 62 inches, light yellowish brown, mottled silty 
clay loam 


Included with this soil in mapping are the moderately 
well drained Coursey soils and the poorly drained Purdy 
soils. The Coursey soils are in the slightly higher areas. 
The Purdy soils are in the lower areas. Included soils 
make up about 15 percent of this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: High 

Surface runoff: Very slow 

Erosion potential: Low 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Strongly acid to neutral in the surface 
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layer; very strongly acid or strongly acid in the 
subsoil and substratum 
Depth to bedrock: More than 60 inches 
Shrink-swell potential: Low 
Depth to a seasonal high water table: 6 to 18 inches 
Flooding: Rare, very brief 


Most areas of this soil are used for pasture. Some 
small areas are used for cultivated crops or hay. 

This soil is poorly suited to cultivated crops. The 
seasonal wetness and the flooding interfere with 
cultivation and harvest. If cultivated crops are grown, 
conservation tillage and crop rotations that include 
grasses and legumes can help to control erosion and 
maintain tilth. 

This soil is moderately well suited to pasture. Alfalfa 
commonly is short lived because of the wetness. 
Establishing and maintaining a mixture of grasses and 
legumes, using proper stocking rates, rotating grazing 
among pastures, deferring grazing, controlling weeds, 
and applying lime and fertilizer increase the productivity 
and carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for yellow 
poplar is 510 board feet per acre. 

The seasonal high water table and the flooding limit 
the use of this soil for community development. The 
seasonal high water table is a limitation on sites for 
septic tank absorption fields, sewage lagoons, and 
sanitary landfills. The high water table and the flooding 
are limitations affecting building site development. The 
low strength and the potential for frost action limit the 
use of this soil as a site for local roads and streets. 

Capability subclass: IVw. 


31B—Jefferson sandy loam, 2 to 7 percent slopes. 
This soil is very deep, gently sloping, and well drained. 
lt is on the benches and foot slopes of ridges in the 
Massanutten and Shenandoah Mountains. Areas 
commonly are irregularly shaped. They range from 
about 10 to 100 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 1 inch, very dark gray sandy loam 


Subsoil: 
1 to 15 inches, yellowish brown sandy loam 
15 to 24 inches, strong brown gravelly sandy clay 
loam 
24 to 48 inches, strong brown sandy clay loam 


Substratum: 
48 to 72 inches, mottled extremely gravelly sandy 
clay loam 
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Included with this soil in mapping are the well 
drained Gilpin and Laidig soils. These soils are in 
landscape positions similar to those of the Jefferson 
soil. The Gilpin soils are shallower over bedrock than 
the Jefferson soil. The Laidig soils have a fragipan. 
included soils make up about 25 percent of this unit. 


Important soil properties— 


Permeability: Moderately rapid 

Available water capacity: Moderate 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low to high 

Natural fertility: Low 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used as woodland. A few 
areas are used for cultivated crops or pasture. 

This soil is well suited to cultivated crops. The 
potential for erosion is a management concern. 
Conservation tillage and crop rotations that include 
grasses and legumes help to control runoff and erosion 
and conserve moisture. Returning crop residue to the 
soil and cultivating only at the proper moisture content 
help to maintain and improve tilth. Crops respond well 
to applications of lime and fertilizer. 

This soil is well suited to pasture and hay. 
Establishing and maintaining a mixture of grasses and 
legumes, rotating grazing among pastures, deferring 
grazing, controlling weeds, using proper stocking rates, 
and applying lime and fertilizer increase the productivity 
and carrying capacity of the pastures. 

The potential productivity for trees on this soil is high. 
The estimated production for shortleaf pine is 100 cubic 
feet, or 550 board feet, per acre. 

This soil is well suited to community development 
and recreational uses. Seepage limits the use of this 
soil for sewage lagoons and trench and area landfills. 

Capability subclass: lle. 


31C—Jefferson sandy loam, 7 to 15 percent 
slopes. This soil is very deep, strongly sloping, and well 
drained. It is on the benches and foot slopes of ridges 
in the Massanutten and Shenandoah Mountains. Areas 
commonly are irregularly shaped. They range from 
about 3 to 50 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 
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Surface layer: 
0 to 1 inch, very dark gray sandy loam 


Subsoil: 
1 to 15 inches, yellowish brown sandy loam 
15 to 24 inches, strong brown gravelly sandy clay 
loam 
24 to 48 inches, strong brown sandy clay loam 


Substratum: 
48 to 72 inches, mottled extremely gravelly sandy 
clay loam 


Included with this soil in mapping are the well 
drained Gilpin and Laidig soils. These soils are in 
landscape positions similar to those of the Jefferson 
soil. The Gilpin soils are shallower over bedrock than 
the Jefferson soil. The Laidig soils have a fragipan. 
Included soils make up about 25 percent of this unit. 


Important soil properties— 


Permeability: Moderately rapid 

Available water capacity: Moderate 

Surface runoff: Rapid 

Erosion potential: Medium 

Organic matter content: Low to high 

Natural fertility: Low 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used as woodland. A few 
areas are used for cultivated crops or pasture. 

This soil is moderately well suited to cultivated crops. 
The potential for erosion is a management concern. 
Conservation tillage and crop rotations that include 
grasses and legumes help to control runoff and erosion 
and conserve moisture. Returning crop residue to the 
soil and cultivating only at the proper moisture content 
help to maintain and improve tilth. Crops respond well 
to applications of lime and fertilizer. 

This soil is moderately well suited to pasture. 
Establishing and maintaining a mixture of grasses and 
legumes, rotating grazing among pastures, deferring 
grazing, controlling weeds, using proper stocking rates, 
and applying lime and fertilizer increase the productivity 
and carrying capacity of the pastures. 

The potential productivity for trees on this soil is high. 
The estimated production for shortleaf pine is 100 cubic 
feet, or 550 board feet, per acre. 

The slope is a limitation affecting community 
development and recreational uses. Seepage limits the 
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use of this soil for sewage lagoons and trench and area 
landfills. 
Capability subclass: Ille. 


32C—Jefferson sandy loam, 2 to 15 percent 
slopes. This soil is very deep, gently sloping to strongly 
sloping, and well drained. It is on the benches and foot 
slapes of ridges in the Massanutten and Shenandoah 
Mountains. Areas commonly are irregularly shaped. 
They range from about 10 to 25 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 1 inch, very dark gray sandy loam 


Subsoil: 
1 to 15 inches, yellowish brown sandy loam 
15 to 24 inches, strong brown gravelly sandy clay 
loam 
24 to 48 inches, strong brown sandy clay loam 


Substratum: 
48 to 72 inches, mottled extremely gravelly sandy 
clay loam 


Included with this soil in mapping are the well 
drained Gilpin and Laidig soils. These soils are in 
landscape positions similar to those of the Jefferson 
soil. They are shallower over bedrock than the 
Jefferson soil. The Laidig soils have a fragipan. 
Included soils make up about 25 percent of this unit. 


Important soil properties— 


Permeability: Moderately rapid 

Available water capacity: Moderate 

Surface runoff: Medium or rapid 

Erosion potential: Medium 

Organic matter content: Low to high 

Natural fertility: Low 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are forested. 

This soil is moderately well suited to cultivated crops. 
The potential for erosion is a management concern. 
Conservation tillage and crop rotations that include 
grasses and legumes help to control runoff and erosion 
and conserve moisture. 

This soil is moderately well suited to pasture. 
Establishing and maintaining a mixture of grasses and 
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legumes, rotating grazing among pastures, deferring 
grazing, controlling weeds, using proper stocking rates, 
and applying lime and fertilizer increase the productivity 
and carrying capacity of the pastures. 

The potential productivity for trees on this soil is high. 
The estimated production for shortleaf pine is 100 cubic 
feet, or 550 board feet, per acre. 

The slope is the main limitation affecting community 
development and most recreational uses, especially 
campgrounds, picnic areas, and playgrounds. 

Capability subclass: Ille. 


32D—VJefferson sandy loam, 15 to 35 percent 
slopes. This soil is very deep, moderately steep or 
steep, and well drained. It is on the benches and foot 
slopes of ridges in the Massanutten and Shenandoah 
Mountains. Areas commonly are irregularly shaped. 
They range from about 10 to 75 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 1 inch, very dark gray sandy loam 


Subsoil: 
1 to 15 inches, yellowish brown sandy loam 
15 to 24 inches, strong brown gravelly sandy clay 
loam 
24 to 48 inches, strong brown sandy clay loam 


Substratum: 
48 to 72 inches, mottled extremely gravelly sandy 
clay loam 


Included with this soil in mapping are the well 
drained Gilpin and Laidig soils. The Gilpin soils are in 
the higher areas. They are shallower over bedrock than 
the Jefferson soil. The Laidig soils are in landscape 
positions similar to those of the Jefferson soil. They 
have a fragipan 30 to 50 inches from the surface. 
Included soils make up about 25 percent of this unit. 


Important soil properties— 


Permeability: Moderately rapid 

Available water capacity: Moderate 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low to high 

Natural fertility: Low 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 
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Most areas of this soil are forested. 

This soil is poorly suited to cultivated crops. The 
potential for erosion is the major management concern. 
Conservation tillage and crop rotations that include 
grasses and legumes help to control runoff and erosion 
and conserve moisture. 

This soil is moderately well suited to pasture and 
hay. Establishing and maintaining a mixture of grasses 
and legumes, rotating grazing among pastures, 
deferring grazing, controlling weeds, using proper 
stocking rates, and applying lime and fertilizer increase 
the productivity and carrying capacity of the pastures. 

The potential productivity for trees on this soil is high 
on north aspects and moderately high on south aspects. 
The estimated production for shortleaf pine is 100 cubic 
feet, or 550 board feet, per acre on north aspects and 
78 cubic feet, or 432 board feet, per acre on south 
aspects. 

The slope is the main limitation affecting community 
development and most recreational uses. It limits the 
use of this soil for campgrounds, picnic areas, and 
playgrounds. It is also a limitation on sites for sanitary 
facilities and building site development. 

Capability subclass: Vle. 


33C—Jefferson sandy loam, 2 to 15 percent 
slopes, very stony. This soil is very deep, gently 
sloping to strongly sloping, and well drained. It is on the 
sides of ridges in the Massanutten and Shenandoah 
Mountains. Areas commonly are broad and irregularly 
shaped. They range from about 10 to 100 acres. Large 
stones about 10 to 24 inches in diameter and about 3 to 
24 feet apart cover up to 3 percent of the surface. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 1 inch, very dark gray sandy loam 


Subsoil: 
1 to 15 inches, yellowish brown sandy loam 
15 to 24 inches, strong brown gravelly sandy clay 
loam 
24 to 48 inches, strong brown sandy clay loam 


Substratum: 
48 to 72 inches, mottled extremely gravelly sandy 
clay loam 


Included with this soil in mapping are the well 
drained Gilpin and Laidig soils. These soils are in 
landscape positions similar to those of the Jefferson 
soil. The Gilpin soils are shallower over bedrock than 
the Jefferson soil. The Laidig soils have a fragipan. 
Included soils make up about 25 percent of this unit. 
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Important soil properties— 


Permeability: Moderately rapid 

Available water capacity: Moderate 

Surface runoff: Medium or rapid 

Erosion potential: Medium 

Organic matter content: Low to high 

Natural fertility: Low 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are forested. Because of the 
large stones on the surface, this soil is unsuitable for 
farming. 

The potential productivity for trees on this soil is high. 
The estimated production for shortleaf pine is 100 cubic 
feet, or 550 board feet, per acre. The large stones on 
the surface limit the use of woodland equipment. 

The slope is the main limitation affecting community 
development. The slope and the large stones are 
limitations affecting most recreational uses. 

Capability subclass: VIls. 


33D—Jefferson sandy loam, 15 to 35 percent 
slopes, very stony. This soil is very deep, moderately 
steep or steep, and well drained. It is on the sides of 
ridges in the Massanutten and Shenandoah Mountains. 
Areas commonly are broad and irregularly shaped. 
They range from about 10 to 100 acres. Large stones 
about 10 to 24 inches in diameter and about 3 to 24 
feet apart cover up to 3 percent of the surface. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 1 inch, very dark gray sandy loam 


Subsoil: 
1 to 15 inches, yellowish brown sandy loam 
15 to 24 inches, strong brown gravelly sandy clay 
loam 
24 to 48 inches, strong brown sandy clay loam 


Substratum: 
48 to 72 inches, mottled extremely gravelly sandy 
clay loam 


Included with this soil in mapping are the well 
drained Gilpin and Laidig soils. The Gilpin soils are in 
the higher areas. They are shallower over bedrock than 
the Jefferson soil. The Laidig soils are in landscape 
positions similar to those of the Jefferson soil. The 
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Laidig soils have a fragipan 30 to 50 inches below the 
surface. Included soils make up about 25 percent of this 
unit. 


Important soil properties— 


Permeability: Moderately rapid 

Available water capacity: Moderate 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low to high 

Natural fertility: Low 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are forested. Because of the 
slope and the large stones on the surface, this soil is 
unsuitable for farming. 

The potential productivity for trees is high on the 
north aspects and moderately high on south aspects. 
The estimated production for shortleaf pine is 100 cubic 
feet, or 550 board feet, per acre on north aspects and 
78 cubic feet, or 432 board feet, per acre on south 
aspects. The large stones on the surface limit the use 
of woodland equipment. 

The slope is the main limitation affecting community 
development. The slope and the large stones are 
limitations affecting most recreational uses. 

Capability subclass: Vlle. 


33E—VJefferson sandy loam, 35 to 55 percent 
slopes, very stony. This soil is very deep, steep to very 
steep, and well drained. It is on the sides of ridges in 
the Massanutten and Shenandoah Mountains. Areas 
commonly are broad and irregularly shaped. They range 
from about 10 to 75 acres. Large stones about 10 to 24 
inches in diameter and about 3 to 24 feet apart cover 
up to 3 percent of the surface. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 1 inch, very dark gray sandy loam 


Subsoil: 
1 to 15 inches, yellowish brown sandy loam 
15 to 24 inches, strong brown gravelly sandy clay 
loam 
24 to 48 inches, strong brown sandy clay loam 


Substratum: 
48 to 72 inches, mottled extremely gravelly sandy 
clay loam 
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Included with this soil in mapping are the well 
drained Gilpin and Laidig soils. The Gilpin soils are in 
the higher areas. They are shallower over bedrock than 
the Jefferson soil. The Laidig soils are on landscape 
positions similar to those of the Jefferson soil. They 
have a fragipan 30 to 50 inches below the surface. 
Included soils make up about 25 percent of this unit. 


Important soil properties— 


Permeability: Moderately rapid 

Available water capacity: Moderate 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low to high 

Natural fertility: Low 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are forested. Because of the 
slope and the large stones, this soil is unsuitable for 
farming. 

The potential productivity for trees on this soil is high 
on north aspects and moderately high on south aspects. 
The estimated production for shortleaf pine is 100 cubic 
feet, or 550 board feet, per acre on north aspects and 
78 cubic feet, or 432 board feet, per acre on south 
aspects. The large stones on the surface limit the use 
of woodland equipment. 

The slope is the main limitation affecting community 
development. The slope and the large stones are 
limitations affecting most recreational uses. 

Capability subclass: Vlle. 


34B—Laidig channery loam, 2 to 7 percent slopes. 
This soil is very deep, gently sloping, and well drained. 
It is on colluvial fans, at the concave head of 
drainageways, and on toe slopes in the foothills of the 
mountains. Areas are long and winding and range from 
about 3 to 100 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 2 inches, dark grayish brown channery loam 


Subsoil: 
2 to 30 inches, yellowish brown channery loam 
30 to 65 inches, brittle, yellowish brown and strong 
brown, mottled channery loam 


Included with this soil in mapping are the well 
drained Berks, Gilpin, Jefferson, and Weikert soils. The 
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Berks, Gilpin, and Weikert soils are on uplands adjacent 
to the Laidig soil and on the side slopes of long 
drainageways that cross the colluvial areas. The 
Jefferson soils are in landscape positions similar to 
those of the Laidig soil. They do not have a fragipan. 
Also included are stony soils and moderately well 
drained soils that have a fragipan at a depth of less 
than 30 inches. Included soils make up about 25 
percent of this unit. 


Important soil properties— 


Permeability: Moderate or moderately rapid above the 
fragipan; moderately slow in the fragipan 

Available water capacity: Low 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: 30 to 48 inches 

Flooding: None 


Most areas of this soil are used for pasture or 
woodland. The remainder is cultivated. 

This soil is well suited to cultivated crops. The 
potential for erosion is a management concern. 
Conservation tillage and crop rotations that include 
grasses and legumes help to control runoff and erosion 
and conserve moisture. Crop residue should be kept on 
the surface or incorporated into the plow layer to 
maintain tilth. 

This soil is well suited to pasture and hay. 
Establishing and maintaining a mixture of grasses and 
legumes, using proper stocking rates, rotating grazing 
among pastures, deferring grazing, controlling weeds, 
and applying lime and fertilizer increase the productivity 
and carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. The soil has few 
limitations affecting woodland management and logging 
activities. Operating heavy equipment when the soil is 
too wet, however, can result in surface disturbance and 
increase the hazard of erosion. Seedlings survive and 
grow well. 

The moderately slow permeability in the fragipan and 
the perched seasonal high water table limit the use of 
this soil for community development, especially for 
sanitary facilities and building sites. The potential for 
frost action and low strength limit the use of this soil for 
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local roads and streets. The soil is well suited to most 
recreational uses. 
Capability subclass: lle. 


34C—Laidig channery loam, 7 to 15 percent 
slopes. This soil is very deep, strongly sloping, and well 
drained. It is on colluvial fans, at the concave head of 
drainageways, and on toe slopes in the foothills of the 
mountains. Areas are long and winding and range from 
about 3 to 75 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 2 inches, dark grayish brown channery loam 


Subsoil: 
2 to 30 inches, yellowish brown channery loam 
30 to 65 inches, brittle, yellowish brown and strong 
brown, mottled channery loam 


Included with this soil in mapping are the well 
drained Berks, Gilpin, Jefferson, and Weikert soils. The 
Berks, Gilpin, and Weikert soils are on uplands adjacent 
to the Laidig soil and on the side slopes of long 
drainageways that cross the colluvial areas. The 
Jefferson soils are in landscape positions similar to 
those of the Laidig soil. They do not have a fragipan. 
Also included are stony and very stony soils and 
moderately well drained soils that have a fragipan at a 
depth of less than 30 inches. Included soils make up 
about 25 percent of this unit. 


Important soil properties— 


Permeability: Moderate or moderately rapid above the 
fragipan; moderately slow in the fragipan 

Available water capacity: Low 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: 30 to 48 inches 

Flooding: None 


Most areas of this soil are used as woodland or 
pasture. The remainder is cultivated. 

This soil is moderately well suited to cultivated crops. 
The potential for erosion is a major management 
concern. Conservation tillage and crop rotations that 
include grasses and legumes help to control runoff and 
erosion and conserve moisture. Crop residue should be 
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kept on the surface or incorporated into the plow layer 
to maintain tilth. 

This soil is moderately well suited to pasture and 
hay. Establishing and maintaining a mixture of grasses 
and legumes, using proper stocking rates, rotating 
grazing among pastures, deferring grazing, controlling 
weeds, and applying lime and fertilizer increase the 
productivity and carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. The soil has few 
limitations affecting woodland management and logging 
activities. Operating heavy equipment when the soil is 
too wet, however, can result in surface disturbance and 
increase the hazard of erosion. 

The mcderately slow permeability in the fragipan, the 
perched seasonal high water table, and the slope limit 
the use of this soil for community development, 
especially for sanitary facilities and building sites. The 
slope, the potential for frost action, and low strength 
limit the use of this soil for local roads and streets. The 
slope is a limitation affecting recreational uses, such as 
campgrounds, picnic areas, and playgrounds. 

Capability subclass: Ille. 


35C—Laidig channery loam, 2 to 15 percent 
slopes. This soil is very deep, gently sloping to strongly 
sloping, and well drained. It is on colluvial fans, at the 
concave head of drainageways, and on toe slopes in 
the foothills of the mountains. Areas are long and 
winding and range from about 10 to 50 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 2 inches, dark grayish brown channery loam 


Subsoil: 
2 to 30 inches, yellowish brown channery loam 
30 to 65 inches, brittle, yellowish brown and strong 
brown, mottied channery loam 


Included with this soil in mapping are the well 
drained Berks, Gilpin, and Jefferson soils. The Berks 
and Gilpin soils are on uplands adjacent to the Laidig 
soil and on the side slopes of long drainageways that 
cross the colluvial areas. The Jefferson soils are in 
landscape positions similar to those of the Laidig soil. 
They do not have a fragipan. Also included are stony 
soils and moderately well drained soils that have a 
fragipan at a depth of less than 30 inches. Included 
soils make up about 25 percent of this unit. 


Important soil properties— 


Permeability: Moderate or moderately rapid above the 
fragipan; moderately slow in the fragipan 
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Available water capacity: Low 

Surface runoff: Medium or rapid 

Erosion potential: Medium 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: 30 to 48 inches 
Flooding: None 


Most areas of this soil are used as woodland. 

This soil is moderately well suited to cultivated crops. 
The potential for erosion is a management concern. 
Conservation tillage and crop rotations that include 
grasses and legumes help to control runoff and erosion 
and conserve moisture. 

This soil is moderately well suited to pasture and 
hay. Establishing and maintaining a mixture of grasses 
and legumes, using proper stocking rates, rotating 
grazing among pastures, deferring grazing, controlling 
weeds, and applying lime and fertilizer increase the 
productivity and carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. This soil has few 
limitations affecting woodland management and logging 
activities. Operating heavy equipment when the soil is 
too wet, however, can result in surface disturbance and 
increase the hazard of erosion. 

The moderately slow permeability in the fragipan, the 
perched seasonal high water table, and the slope limit 
the use of this soil for community development, 
especially for sanitary facilities and building sites. The 
slope, the potential for frost action, and low strength 
limit the use of this soil for local roads and streets. The 
slope is a limitation affecting recreational uses, such as 
campgrounds, picnic areas, and playgrounds. 

Capability subclass: Ille. 


35D—Laidig channery foam, 15 to 35 percent 
slopes. This soil is very deep, moderately steep or 
steep, and well drained. It is on colluvial fans, at the 
concave head of drainageways, and on foot slopes in 
the foothills of the mountains. Areas are long and 
winding and range from about 10 to 50 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 2 inches, dark grayish brown channery loam 


Subsoil: 
2 to 30 inches, yellowish brown channery loam 
30 to 65 inches, brittle, yellowish brown and strong 
brown, mottled channery loam 
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included with this soil in mapping are the well 
drained Berks, Gilpin, Jefferson, and Weikert soils. The 
Berks, Gilpin, and Weikert soils are on uplands adjacent 
to the Laidig soil and on the side slopes of long 
drainageways that cross the colluvial areas. The 
Jefferson soils are in landscape positions similar to 
those of the Laidig soil. They do not have a fragipan. 
Also included are stony and very stony soils and 
moderately well drained soils that have a fragipan at a 
depth of less than 30 inches. Included soils make up 
about 25 percent of this unit. 


Important soil properties— 


Permeability: Moderate or moderately rapid above the 
fragipan; moderately slow in the fragipan 

Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: 30 to 48 inches 

Flooding: None 


Most areas of this soil are used as woodland. The 
soil is not suited to farming because of the slope. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre on north aspects and 
278 board feet per acre on south aspects. The slope is 
the major limitation affecting woodland management 
and logging activities. Operating heavy equipment when 
the soil is too wet can result in surface disturbance and 
increase the hazard of erosion. 

This soil is fairly well suited to use as habitat for 
openland wildlife and woodland wildlife. 

The slope is a limitation affecting community 
development and recreational uses. 

Capability subclass: Vle. 


36B—Laidig channery loam, 2 to 7 percent slopes, 
stony. This soil is very deep, gently sloping, and well 
drained. It is on colluvial fans, at the concave head of 
drainageways, and on toe slopes in the foothills of the 
mountains. Stones about 10 to 24 inches in diameter 
and about 24 to 80 feet apart cover up to 0.1 percent of 
the surface. Areas are long and winding and range from 
about 3 to 100 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 2 inches, dark grayish brown channery loam 
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Subsoil: 
2 to 30 inches, yellowish brown channery loam 
30 to 65 inches, brittle, yellowish brown and strong 
brown, mottled channery loam 


Included with this soil in mapping are the well 
drained Berks, Gilpin, Jefferson, and Weikert soils. The 
Berks, Gilpin, and Weikert soils are on uplands adjacent 
to the Laidig soil and on the side slopes of long 
drainageways that cross the colluvial areas. The 
Jefferson soils are in landscape positions similar to 
those of the Laidig soil. They do not have a fragipan. 
Also included are stony soils, soils that have a fragipan 
at a depth of less than 30 inches, and soils that are 
moderately well drained. Included soils make up about 
25 percent of this unit. 


Important soil properties— 


Permeability: Moderate or moderately rapid above the 
fragipan; moderately slow in the fragipan 

Available water capacity: Low 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: 30 to 48 inches 

Flooding: None 


All areas of this soil are used for pasture or 
woodland. 

This soil is moderately well suited to cultivated crops. 
The potential for erosion is a management concern. The 
stones on the surface interfere with tillage. The soil is 
droughty during the growing season. Conservation 
tillage and crop rotations that include grasses and 
legumes help to control runoff and erosion and 
conserve moisture. Crop residue should be kept on the 
surface or incorporated into the plow layer to maintain 
tilth. 

This soil is moderately well suited to pasture and 
hay. The stones on the surface interfere with pasture 
maintenance and mowing. Establishing and maintaining 
a mixture of grasses and legumes, using proper 
stocking rates, rotating grazing among pastures, 
deferring grazing, controlling weeds, and applying lime 
and fertilizer increase the productivity and carrying 
capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. The soil has few 
limitations affecting woodland management and logging 
activities. Operating heavy equipment when the soil is 
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too wet, however, can result in surface disturbance and 
increase the hazard of erosion. 

The moderately slow permeability in the fragipan and 
the perched seasonal high water table limit the use of 
this soil for community development, especially for 
sanitary facilities and building sites. The potential for 
frost action and low strength are limitations affecting 
local roads and streets. The large stones limit the use 
of this soil for lawns and landscaping, golf fairways, and 
playgrounds. 

Capability subclass: Ills. 


36C—Laidig channery loam, 7 to 15 percent 
slopes, stony. This soil is very deep, strongly sloping, 
and well drained. It is on colluvial fans, at the concave 
head of drainageways, and on toe slopes in the foothills 
of the mountains. Areas are long and winding and 
range from about 3 to 150 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 2 inches, dark grayish brown channery loam 


Subsoil: 
2 to 30 inches, yellowish brown channery loam 
30 to 65 inches, brittle, yellowish brown and strong 
brown, mottled channery loam 


included with this soil in mapping are the well 
drained Berks, Gilpin, Jefferson, and Weikert soils. The 
Berks, Gilpin, and Weikert soils are on uplands adjacent 
to the Laidig soil and on the side slopes of long 
drainageways that cross the colluvial areas. The 
Jefferson soils are in landscape positions similar to 
those of the Laidig soil. They do not have a fragipan. 
Also included are stony soils and moderately well 
drained soils that have a fragipan at a depth of less 
than 30 inches. Included soils make up about 25 
percent of this unit. 


Important soil properties— 


Permeability: Moderate or moderately rapid above the 
fragipan; moderately slow in the fragipan 

Available water capacity: Low 

Surface runoff: Rapid 

Erosion potential: Medium 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: 30 to 48 inches 

Flooding: None 
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All areas of this soil are used for pasture or 
woodland. Because of the slope and the large stones 
on the surface, this soil is poorly suited to cultivated 
crops. The potential for erosion is a major management 
concern. If cultivated crops are grown, conservation 
tillage and crop rotations that include grasses and 
legumes help to control runoff and erosion and 
conserve moisture. Crop residue should be kept on the 
surface or incorporated into the plow layer to maintain 
tilth. 

This soil is moderately well suited to pasture and 
hay. The large stones on the surface interfere with 
pasture maintenance and mowing. Establishing and 
maintaining a mixture of grasses and legumes, using 
proper stocking rates, rotating grazing among pastures, 
deferring grazing, controlling weeds, and applying lime 
and fertilizer increase the productivity and carrying 
capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. The soil has few 
limitations affecting woodland management and logging 
activities. Operating heavy equipment when the soil is 
too wet, however, can result in surface disturbance and 
increase the hazard of erosion. 

The moderately slow permeability in the fragipan and 
the perched seasonal high water table limit the use of 
this soil for community development, especially for 
sanitary facilities and building sites. The slope, low 
strength, and the potential for frost action limit the use 
of this soil for local roads and streets. The slope and 
the large stones are limitations affecting recreational 
uses, such as camp areas, picnic areas, and 
playgrounds. 

Capability subclass: IVs. 


37C—Laidig channery loam, 2 to 15 percent 
slopes, very stony. This soil is very deep, gently 
sloping to strongly sloping, and well drained. It is on 
colluvial fans, at the concave head of drainageways, 
and on toe slopes in the foothills of the mountains. 
Areas are long and winding and range from about 5 to 
100 acres. Stones about 10 to 24 inches in diameter 
and about 3 to 24 feet apart cover up to 3 percent of 
the surface. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 2 inches, dark grayish brown channery loam 


Subsoil: 
2 to 30 inches, yellowish brown channery loam 
30 to 65 inches, brittle, yellowish brown and strong 
brown, mottled channery loam 
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Included with this soil in mapping are Berks, 
Jefferson, and Gilpin soils. The Berks and Gilpin soils 
are in the higher areas. The Jefferson soils are in 
landscape positions similar to those of the Laidig soil. 
They do not have a fragipan. Also included are 
extremely stony soils, soils that have fewer stones on 
the surface than the Laidig soil, and moderately well 
drained soils that have a fragipan at a depth of less 
than 30 inches. Included soils make up about 15 
percent of this unit. 


Important soil properties— 


Permeability: Moderate or moderately rapid above the 
fragipan; moderately slow in the fragipan 

Available water capacity: Low 

Surface runoff: Medium or rapid 

Erosion potential: Medium 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: 30 to 48 inches 

Flooding: None 


Most areas of this soil are used as woodland. A small 
acreage is used for pasture. 

This soil is not suited to cultivated crops. Because of 
the large stones on the surface, only light machinery 
and hand tools can be used. Other limitations are the 
shallow rooting depth, the low available water capacity, 
the acidity, the low natural fertility, and the high content 
of rock fragments. 

This soil is poorly suited to pasture and is not suited 
to hay. The large stones on the surface, the low 
available water capacity, the acidity, and the low natural 
fertility are limitations affecting establishing and 
maintaining pastures. The large stones on the surface 
especially limit the use of machinery. In areas that are 
used for pasture, using proper stocking rates, rotating 
grazing among pastures, and applying lime and fertilizer 
increase the productivity and carrying capacity of the 
pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. The surface stones 
and prolonged wet periods limit woodland management 
and logging activities. 

The moderately slow permeability in the fragipan, the 
perched seasonal high water table, the slope, and the 
high content of large stones on the surface are 
limitations affecting community development. The slope, 
low strength, and the potential for frost action limit the 
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use of this soil for local roads and streets. The large 
stones and the slope are limitations affecting lawns, golf 
fairways, and recreational uses, such as campgrounds, 
picnic areas, and playgrounds. 

Capability subclass: Vlls. 


37D—Laidig channery loam, 15 to 35 percent 
slopes, very stony. This soil is very deep, moderately 
steep or steep, and well drained. It is on colluvial fans, 
at the concave head of drainageways, and on foot 
slopes in the foothills of the mountains. Areas are long 
and winding and range from about 5 to 100 acres. 
Stones about 10 to 24 inches in diameter and about 3 
to 24 feet apart cover up to 3 percent of the surface. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 2 inches, dark grayish brown channery loam 


Subsoil: 
2 to 30 inches, yellowish brown channery loam 
30 to 65 inches, brittle, yellowish brown and strong 
brown, mottled channery loam 


Included with this soil in mapping are Berks, Gilpin, 
and Jefferson soils. The Berks and Gilpin soils are on 
uplands. The Jefferson soils are in landscape positions 
similar to those of the Laidig soil. They do not have a 
fragipan. Also included are soils that have more stones 
on the surface than the Laidig soils, soils that have 
fewer stones on the surface, and moderately well 
drained soils that have a fragipan at a depth of less 
than 30 inches. Included soils make up about 10 
percent of this unit. 


Important soil properties— 


Permeability: Moderate or moderately rapid above the 
fragipan; moderately slow in the fragipan 

Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: 30 to 48 inches 

Flooding: None 


Most areas of this soil are used as woodland. 
Because of the slope and the large stones on the 
surface, this soil is unsuited to farming. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
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red oak is 288 board feet per acre on north aspects and 
278 board feet per acre on south aspects. The large 
stones on the surface, the slope, and prolonged wet 
periods limit woodland management and logging 
activities. 

Because of the large stones on the surface and the 
slope, this soil generally is poorly suited to use as 
habitat for openland wildlife and only fairly well suited to 
use as habitat for woodland wildlife. 

The slope is a limitation affecting community 
development. The slope and the large stones are 
limitations affecting recreational uses, such as 
campgrounds, picnic areas, and playgrounds. 

Capability subclass: Vlle. 


37E—Laidig channery loam, 35 to 55 percent 
slopes, very stony. This soil is very deep, steep to very 
steep, and well drained. It is on colluvial fans, at the 
concave head of drainageways, and on the side slopes 
of hills and ridges in the mountains. Areas are broad, 
irregularly shaped, and winding. They range from about 
5 to 200 acres. Stones more than 15 inches long, about 
10 to 24 inches in diameter, and about 3 to 24 feet 
apart cover up to 3 percent of the surface. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 2 inches, dark grayish brown channery loam 


Subsoil: 
2 to 30 inches, yellowish brown channery loam 
30 to 65 inches, brittle, yellowish brown and strong 
brown, mottled channery loam 


Included with this soil in mapping are Berks, Gilpin, 
and Jefferson soils. The Berks and Gilpin soils are on 
uplands. The Jefferson soils are in landscape positions 
similar to those of the Laidig soil. They do not have a 
fragipan. Also included are soils that have more stones 
on the surface than the Laidig soil, soils that have fewer 
stones on the surface, and moderately well drained 
soils that have a fragipan at a depth of less than 30 
inches. Included soils make up about 15 percent of this 
unit. 


Important soil properties— 


Permeability: Moderate or moderately rapid above the 
fragipan; moderately slow in the fragipan 

Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 
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Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: 30 to 48 inches 
Flooding: None 


Most areas of this soil are used as woodland. 
Because of the slope and the large stones on the 
surface, this soil is unsuited to farming. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre on north aspects and 
278 board feet per acre on south aspects. The large 
stones on the surface, the slope, and prolonged wet 
periods limit woodland management and logging 
activities. 

Because of the large stones on the surface and the 
slope, this soil generally is poorly suited to use as a 
habitat for openland wildlife and only fairly well suited to 
use as a habitat for woodland wildlife. 

The slope limits the use of this soil for community 
development. The slope and the large stones are 
limitations affecting recreational development. 

Capability subclass: Vlle. 


38B—Lehew and Gainesboro soils, 2 to 7 percent 
slopes. These are moderately deep, gently sloping, well 
drained soils on the broad summits and shoulders of 
hills and ridges in the southwestern part of the county. 
Areas are long and winding and range from about 10 to 
75 acres. Some consist mostly of Lehew soil, some 
mostly of Gainesboro soil, and some of both. The total 
acreage of this unit is about 45 percent Lehew soil, 30 
percent Gainesboro soil, and 25 percent other soils. 
The Lehew and Gainesboro soils were mapped together 
because they have no major differences affecting use 
and management. 

A typical profile of the Lehew soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 2 inches, dark gray channery loam 
2 to 4 inches, dark brown channery loam 


Subsoil: 
4 to 12 inches, reddish brown channery fine sandy 
loam 
12 to 20 inches, reddish brown very channery fine 
sandy loam 


Substratum: 
20 to 24 inches, reddish brown very channery fine 
sandy loam 
24 inches, sandstone bedrock 


A typical profile of the Gainesboro soil has the 
following sequence of layers, textures, and colors— 
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Surface layer: 
0 to 7 inches, dark reddish brown channery silt 
loam 


Subsoil: 
7 to 15 inches, reddish brown channery silty clay 
loam 
15 to 24 inches, reddish brown very channery silty 
clay loam 


Subsiratum: 
24 to 30 inches, reddish brown extremely channery 
silty clay loam 
30 inches, hard, red shale and fine-grained 
sandstone bedrock 


Included with these soils in mapping are Berks and 
Wallen soils. These included soils are in landscape 
positions similar to those of the Lehew and Gainesboro 
soils. They have a yellowish brown subsoil. Also 
included are reddish brown channery soils that are 
shallow over bedrock. 


Important properties of the Lehew soil— 


Permeability: Moderately rapid or rapid 

Available water capacity: Very low 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low to moderate 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Important properties of the Gainesboro soil— 


Permeability: Moderate or moderately rapid 

Available water capacity: Low 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Extremely acid to slightly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


About half of the acreage of this map unit is farmed. 
The rest is wooded. 

These soils are well suited to cultivated crops. The 
low or very low available water capacity, the medium 
potential for erosion, and the acidity are the major 
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management concerns. Conservation tillage, cover 
crops, a cropping system that includes grasses and 
legumes, and the incorporation of crop residue into the 
soil help to increase or maintain the content of organic 
matter, improve or maintain tilth, minimize crusting, and 
increase the rate of water infiltration. Crops respond 
well to applications of lime and fertilizer. 

This unit is well suited to pasture and hay. 
Establishing and maintaining a mixture of grasses and 
legumes, rotating grazing among pastures, using proper 
stocking rates, deferring grazing, and applying lime and 
fertilizer increase the productivity and carrying capacity 
of the pastures. 

The potential productivity for trees is moderate on the 
Lehew soil and moderately high on the Gainesboro soil. 
The estimated production for northern red oak is 250 
board feet per acre on the Lehew soil and 280 board 
feet per acre on the Gainesboro soil. The survival of 
seeds and seedlings is limited by the low or very low 
available water capacity and the high content of rock 
fragments. 

The depth to bedrock limits the use of these soils for 
community development, especially for building sites 
and sanitary facilities. The small stones and low or very 
low available water capacity are limitations affecting 
lawns and landscaping and golf fairways. The small 
stones limit the use of these soils for camp areas, 
picnic areas, and playgrounds. 

Capability subclass: Ile. 


38C-—-Lehew and Gainesboro soils, 7 to 15 percent 
slopes. These are moderately deep, strongly sloping, 
well drained soils on the side slopes and nose slopes of 
hills and ridges in the southwestern part of the county. 
Areas are long and winding and range from about 10 to 
150 acres. Some consist mostly of Lehew soil, some 
mostly of Gainesboro soil, and some of both. The total 
acreage of this unit is about 45 percent Lehew soil, 30 
percent Gainesboro soil, and 25 percent other soils. 
The Lehew and Gainesboro soils were mapped together 
because they have no major differences affecting use 
and management. 

A typical profile of the Lehew soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 2 inches, dark gray channery loam 
2 to 4 inches, dark brown channery loam 


Subsoil: 
4 to 12 inches, reddish brown channery fine sandy 
loam 
12 to 20 inches, reddish brown very channery fine 
sandy loam 
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Substratum: 
20 to 24 inches, reddish brown very channery fine 
sandy loam 
24 inches, sandstone bedrock 


A typical profile of the Gainesboro soil has the 
following sequence of layers, textures, and colors— 


Surface layer: 
0 to 7 inches, dark reddish brown channery silt 
loam 


Subsoil: 
7 to 15 inches, reddish brown channery silty clay 
loam 
15 to 24 inches, reddish brown very channery silty 
clay loam 


Substratum: 
24 to 30 inches, reddish brown extremely channery 
silty clay loam 
30 inches, hard, red shale and fine-grained 
sandstone bedrock 


Included with these soils in mapping are Berks and 
Wallen soils. These included soils are in landscape 
positions similar to those of the Lehew and Gainesboro 
soils. They have a yellowish brown subsoil. Also 
included are reddish brown channery soils that are 
shailow over bedrock. 


Important properties of the Lehew soil-— 


Permeability: Moderately rapid or rapid 

Available water capacity: Very low 

Surface runoff: Rapid 

Erosion potential: Medium 

Organic matter content: Low to moderate 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Important properties of the Gainesboro soil— 


Permeability: Moderate or moderately rapid 

Available water capacity: Low 

Surface runoff: Rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Extremely acid to slightly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 
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Flooding: None 


These soils are used for cultivated crops, pasture, or 
woodland. 

These soils are moderately well suited to cultivated 
crops. The low or very low available water capacity, the 
slope, and the acidity are the major management 
concerns. Conservation tillage, cover crops, a cropping 
system that includes grasses and legumes, and the 
incorporation of crop residue into the soil increase the 
content of organic matter, maintain tilth, minimize 
crusting, and increase the rate of water infiltration. 
Crops respond well to applications of lime and fertilizer. 

This unit is moderately well suited to pasture and 
hay. Establishing and maintaining a mixture of grasses 
and legumes, rotating grazing among pastures, using 
proper stocking rates, deferring grazing, and applying 
lime and fertilizer increase the productivity and carrying 
capacity of the pastures. 

The potential productivity for trees is moderate on the 
Lehew soil and moderately high on the Gainesboro soil. 
The estimated production for northern red oak is 250 
board feet per acre on the Lehew soil and 280 board 
feet per acre on the Gainesboro soil. The survival of 
seeds and seedlings is limited by the low or very low 
available water capacity and the high content of rock 
fragments. 

The slope and the depth to bedrock limit the use of 
these soils for community development, especially for 
building sites and sanitary facilities. The depth to 
bedrock, the slope, and low strength are limitations 
affecting local roads and streets. The small stones and 
the slope limit the use of this soil for camp areas, picnic 
areas, and playgrounds. 

Capability subclass: Ille. 


38D—Lehew and Gainesboro soils, 15 to 25 
percent slopes. These are moderately deep, steep, 
well drained soils on the side slopes of hills and ridges 
in the southwestern part of the county. Areas are long 
and winding and range from about 10 to 175 acres. 
Some consist mostly of Lehew soil, some mostly of 
Gainesboro soil, and some of both. The total acreage of 
this unit is about 45 percent Lehew soil, 30 percent 
Gainesboro soil, and 25 percent other soils. The Lehew 
and Gainesboro soils were mapped together because 
they have no major differences affecting use and 
management. 

A typical profile of the Lehew soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 2 inches, dark gray channery loam 
2 to 4 inches, dark brown channery loam 
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Subsoil: 
4 to 12 inches, reddish brown channery fine sandy 
loam 
12 to 20 inches, reddish brown very channery fine 
sandy loam 


Substratum: 
20 to 24 inches, reddish brown very channery fine 
sandy loam 
24 inches, sandstone bedrock 


A typical profile of the Gainesboro soil has the 
following sequence of layers, textures, and colors— 


Surface layer: 
0 to 7 inches, dark reddish brown channery silt 
loam 


Subsoil: 
7 to 15 inches, reddish brown channery silty clay 
loam 
15 to 24 inches, reddish brown very channery silty 
clay loam 


Substratum: 
24 to 30 inches, reddish brown extremely channery 
silty clay loam 
30 inches, hard, red shale and fine-grained 
sandstone bedrock 


Included with these soils in mapping are Wallen soils. 
These included soils occur along the crest of the ridges. 


Also included are reddish brown channery soils that are 
shallow over bedrock. 


Important properties of the Lehew soil— 


Permeability: Moderately rapid or rapid 

Available water capacity: Very low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Important properties of the Gainesboro soil— 


Permeability: Moderate or moderately rapid 
Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Extremely acid to slightly acid 
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Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Nearly all areas of these soils are used as woodland. 
A few areas are used for pasture. 

These soils are poorly suited to cultivated crops or 
hay. The low or very low available water capacity, the 
acidity, and the slope limit the use of these soils for 
cultivated crops. 

These soils are moderately well suited to pasture. 
The low or very low available water capacity, the 
acidity, and the potential for erosion are the major 
management concerns. Establishing and maintaining a 
mixture of grasses and legumes, rotating grazing 
among pastures, using proper stocking rates, deferring 
grazing, and applying lime and fertilizer increase the 
productivity and carrying capacity of the pastures and 
help to control erosion. Applying lime will offset the 
acidity of these soils. 

The potential productivity for trees is moderate on 
north and south aspects in areas of the Lehew soil and 
moderately high on north aspects and moderate on 
south aspects in areas of the Gainesboro soil. On north 
aspects the estimated production for northern red oak is 
250 board feet per acre on the Lehew soil and 280 
board feet per acre on the Gainesboro soil. On south 
aspects it is 204 board feet per acre on the Lehew soil 
and 235 board feet per acre on the Gainesboro soil. 
The survival of seeds and seedlings is limited by the 
low or very low available water capacity and the high 
content of rock fragments. 

The slope and the depth to bedrock limit the use of 
these soils for community development, especially for 
building sites and sanitary facilities. The slope is a 
limitation affecting camp areas, picnic areas, and 
playgrounds. 

Capability subclass: |Ve. 


38E—Lehew and Gainesboro soils, 25 to 35 
percent slopes. These are moderately deep, steep, 
well drained soils on the side slopes of hills and ridges 
in the southwestern part of the county. Areas are long 
and winding and range from about 10 to 150 acres. 
Some consist mostly of Lehew soil, some mostly of 
Gainesboro soil, and some of both. The total acreage of 
this unit is about 45 percent Lehew soil, 30 percent 
Gainesboro soil, and 25 percent other soils. The Lehew 
and Gainesboro soils were mapped together because 
they have no major differences affecting use and 
management. 
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A typical profile of the Lehew soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 2 inches, dark gray channery loam 
2 to 4 inches, dark brown channery loam 


Subsoil: 
4 to 12 inches, reddish brown channery fine sandy 
loam 
12 to 20 inches, reddish brown very channery fine 
sandy loam 


Substratum: 
20 to 24 inches, reddish brown very channery fine 
sandy loam 
24 inches, sandstone bedrock 


A typical profile of the Gainesboro soil has the 
following sequence of layers, textures, and colors— 


Surface layer: 
0 to 7 inches, dark reddish brown channery silt 
loam 


Subsoil: 
7 to 15 inches, reddish brown channery silty clay 
loam 
15 to 24 inches, reddish brown very channery silty 
clay loam 


Substratum: 
24 to 30 inches, reddish brown extremely channery 
silty clay loam 
30 inches, hard, red shale and fine-grained 
sandstone bedrock 


Included with these soils in mapping are Wallen soils. 
These included soils occur along the crest of the ridges. 


Also included are reddish brown channery soils that are 
shallow over bedrock. 


Important properties of the Lehew soil— 


Permeability: Moderately rapid or rapid 

Available water capacity: Very low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Important properties of the Gainesboro soil— 


Permeability: Moderate or moderately rapid 
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Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Extremely acid to slightly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Nearly all areas of these soils are used as woodland. 
A few areas are used for pasture. 

These soils are not suited to cultivated crops, hay, or 
pasture. The slope limits the safe operation of most 
farm equipment, and the soils are droughty during the 
growing season. The potential for erosion is a major 
management concern. 

The potential productivity for trees is moderate on 
north and south aspects in areas of the Lehew soil and 
moderately high on north aspects and moderate on 
south aspects in areas of the Gainesboro soil. On north 
aspects the estimated production for northern red oak is 
250 board feet per acre on the Lehew soil and 280 
board feet per acre on the Gainesboro soil. On south 
aspects it is 204 board feet per acre on the Lehew soil 
and 235 board feet per acre on the Gainesboro soil. 
The survival of seeds and seedlings is limited by the 
low or very low available water capacity and the high 
content of rock fragments. 

The slope and the depth to bedrock limit the use of 
these soils for community development, especially for 
building sites and sanitary facilities. The slope is a 
limitation affecting camp areas, picnic areas, 
playgrounds, and paths and trails. 

Capability subclass: Vle. 


39A—Massanetta silt loam, 0 to 2 percent slopes, 
occasionally flooded. This soil is very deep, nearly 
level, and moderately well drained. It is on flood plains 
in the Shenandoah Valley. Areas commonly are long 
and winding. They range from about 5 to 100 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 11 inches, very dark grayish brown silt loam 


Subsoil: 
11 to 22 inches, very dark gray silt loam 
22 to 32 inches, very dark grayish brown loam 
32 to 40 inches, dark grayish brown, mottled loam 


Substratum: 
40 to 62 inches, brown, mottled loam 
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Included with this soil in mapping are the well 
drained Broadway soils. These soils are in landscape 
positions similar to those of the Massanetta soil. They 
make up about 10 percent of the unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Moderate 

Surface runoff: Slow 

Erosion potential: Low 

Organic matter content: High 

Natural fertility: High 

Soil reaction: Mildly alkaline or moderately alkaline 
Depth to bedrock: More than 60 inches 
Shrink-sweil potential: Low 

Depth to a seasonal high water table: 24 to 42 inches 
Flooding: Occasional, very brief 


Most areas of this soil are used for cultivated crops 
or pasture. The soil is well suited to cultivated crops. 
Seasonal wetness often delays tillage and planting in 
the spring, and the flooding occasionally damages the 
crops and results in reduced yields. Conservation tillage 
and crop rotations that include grasses and legumes 
help to control runoff and erosion and conserve 
moisture. Tilth is good and can be maintained by 
cultivating only at the proper moisture content. Crops 
respond well to applications of fertilizer. Lime generally 
is not needed. 

This soil is well suited to pasture and hay. 
Establishing and maintaining a mixture of grasses and 
legumes, using proper stocking rates, rotating grazing 
among pastures, deferring grazing, and applying 
fertilizer increase the productivity and carrying capacity 
of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 375 board feet per acre. Seeds and 
seedlings survive and grow well if plant competition is 
controlled. 

The seasonal high water table and the flooding limit 
the use of this soil for community development, 
especially for sanitary facilities and building sites. The 
flooding is a hazard affecting local roads and streets, 
lawns and landscaping, and campgrounds. The wetness 
limits the use of this soil for picnic areas and 
playgrounds. 

Capability subclass: Ilw. 


40D—Massanutten channery silt loam, 15 to 35 
percent slopes. This soil is moderately deep, 
moderately steep or steep, and well drained. It is on the 
dissected side slopes of foothills in the mountains. 
Areas are long and winding and range from about 10 to 
75 acres. 
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A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 2 inches, dark gray channery silt loam 


Subsoil: 
2 to 4 inches, yellowish brown channery silt loam 
4 to 11 inches, brown silt loam 
11 to 21 inches, brown channery silt loam 


Substratum: 
21 to 24 inches, brown extremely channery silt loam 
24 inches, sandstone bedrock 


Included with this soil in mapping are the well 
drained Jefferson and Weikert soils. The Jefferson soils 
are on colluvial slopes near the boundary of the 
mapped areas. The Weikert soils are in landscape 
positions similar to those of the Massanutten soil. They 
have more rock fragments throughout than the 
Massanutten soil. They are less than 20 inches to 
bedrock. Also included are rock outcrop, soils that have 
slopes of less than 15 percent, and very stony soils at 
the head of drainageways. Included areas make up 
about 20 percent of this unit. 


Important soil properties— 


Permeability: Moderately rapid 

Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used as woodland. 
Because of the slope and the depth to bedrock, this soil 
is unsuitable for farming. 

The potential productivity for trees on this soil is 
moderate on north and south aspects. The estimated 
production for northern red oak is 265 board feet per 
acre on north aspects and 210 board feet per acre on 
south aspects. Seedling survival and growth are often 
limited by the low available water capacity, the acidity, 
and the low natural fertility of the soil. The slope limits 
the safe operation of most woodland equipment. 
Establishing skid trails on the contour reduces the 
erosion hazard. 

The depth to bedrock, the slope, and seepage limit 
the use of this soil for community development, 
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especially for sanitary facilities and building sites. The 

slope is a limitation affecting local roads and streets, 

lawns and landscaping, and recreational development. 
Capability subclass: Vle. 


40E—Massanutten channery silt loam, 35 to 55 
percent slopes. This soil is moderately deep, very 
steep, and well drained. It is on the dissected side 
slopes of ridges in the mountains. Areas are long and 
winding and range from about 10 to 75 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 2 inches, dark gray channery silt loam 


Subsoil: 
2 to 4 inches, yellowish brown channery silt loam 
4 to 11 inches, brown silt loam 
11 to 21 inches, brown channery silt loam 


Substratum: 
21 to 24 inches, brown extremely channery silt loam 
24 inches, sandstone bedrock 


Included with this soil in mapping are the well 
drained Jefferson and Weikert soils. The Jefferson soils 
are mostly near the boundary of the mapped areas. The 
Weikert soils are in landscape positions similar to those 
of the Massanutten soil. They have more rock 
fragments throughout than the Massanutten soil. They 
are less than 20 inches deep over bedrock. Also 
included are rock outcrop and very stony soils at the 
head of drainageways. Included areas make up about 
20 percent of this unit. 


Important soil properties— 


Permeability: Moderately rapid 

Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


All areas of this soil are wooded and are in the 
George Washington National Forest. Because of the 
slope, the soil is unsuited to farming. 

The potential productivity for trees on this soil is 
moderate on north and south aspects. The estimated 
production for northern red oak is 265 board feet per 
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acre on north aspects and 210 board feet per acre on 
south aspects. Seedling survival and growth are often 
limited by the low available water capacity, the acidity, 
and the low natural fertility of the soil. The slope limits 
the safe operation of most woodland equipment. 
Establishing skid trails on the contour reduces the 
erosion hazard. 

The slope, the depth to bedrock, and seepage are 
limitations affecting community development and most 
recreational uses. The slope limits the use of this soil 
as a site for local roads and streets. 

Capability subclass: Vlle. 


41D—Massanutten channery silt loam, 15 to 35 
percent slopes, very stony. This soi! is moderately 
deep, moderately steep or steep, and well drained. It is 
on the dissected side slopes of foothills in the 
mountains. Areas are long and winding and range from 
about 5 to 150 acres. Stones about 10 to 24 inches in 
diameter and about 3 to 24 feet apart cover up to 3 
percent of the surface. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 2 inches, dark gray channery silt loam 


Subsoil: 
2 to 4 inches, yellowish brown channery silt loam 
4 to 11 inches, brown silt loam 
11 to 21 inches, brown channery silt loam 


Substratum: 
21 to 24 inches, brown extremely channery silt loam 
24 inches, sandstone bedrock 


Included with this soil in mapping are the well 
drained Jefferson and Weikert soils. The Jefferson soils 
are on colluvial slopes near the boundary of the 
mapped areas. The Weikert soils are in landscape 
positions similar to those of the Massanutten soil. They 
have more rock fragments throughout than the 
Massanutten soil. They are less than 20 inches deep 
over bedrock. Also included are rock outcrop, soils that 
have slopes of Jess than 15 percent, and extremely 
stony soils at the head of drainageways. Included areas 
make up about 20 percent of this unit. 


Important soil properties— 


Permeability: Moderately rapid 

Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 
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Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used as woodland. 
Because of the slope, the large stones, the acidity, and 
the low available water capacity, the soil is unsuitable 
for farming. 

The potential productivity for trees on this soil is 
moderate on north and south aspects. The estimated 
production for northern red oak is 265 board feet per 
acre on north aspects and 210 board feet per acre on 
south aspects. Seedling survival and growth are often 
limited by the low available water capacity, the acidity, 
and the low natural fertility of the soil. The slope and 
the large stones on the surface severely restrict the use 
of woodland equipment. 

The depth to bedrock, the slope, and the large 
stones on the surface are limitations affecting 
community development and most recreational uses. 
The slope limits the use of this soil for local roads and 
streets. 

Capability subclass: VIls. 


41E—Massanutten channery silt loam, 35 to 55 
percent slopes, very stony. This soil is moderately 
deep, very steep, and well drained. It is on the 
dissected side slopes of foothills in the mountains. 
Areas are long and winding and range from about 5 to 
100 acres. Stones about 10 to 24 inches in diameter 
and about 3 to 24 feet apart cover up to 3 percent of 
the surface. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
Q to 2 inches, dark gray channery silt loam 


Subsoil: 
2 to 4 inches, yellowish brown channery silt loam 
4 to 11 inches, brown silt loam 
11 to 21 inches, brown channery silt loam 


Substratum: 
21 to 24 inches, brown extremely channery silt loam 
24 inches, sandstone bedrock 


Included with this soil in mapping are the well 
drained Jefferson and Weikert soils. The Jefferson soils 
are on colluvial slopes near the boundary of the 
mapped areas. The Weikert soils are in landscape 
positions similar to those of the Massanutten soil. They 
have more rock fragments throughout than the 
Massanutten soil. They are less than 20 inches deep 
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over bedrock. Also included are rock outcrops, which 
are generally on ridgetops; soils that have slopes of 
more than 55 percent; and extremely stony soils at the 
head of drainageways. Included areas make up about 
20 percent of this unit. 


Important soil properties— 


Permeability: Moderately rapid 

Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


All areas of this soil are wooded and are in the 
George Washington National Forest. Because of the 
slope, the acidity, the low available water capacity, the 
depth to bedrock, and the large stones on the surface, 
the soil is unsuitable for farming. 

The potential productivity for trees on this soil is 
moderate on north and south aspects. The estimated 
production for northern red oak is 265 board feet per 
acre on north aspects and 210 board feet per acre on 
south aspects. Seedling survival and growth are limited 
by the low available water capacity, the acidity, and the 
low natural fertility. The slope and the large stones on 
the surface severely restrict the use of woodland 
equipment. 

The depth to bedrock, the slope, and the large 
stones on the surface are limitations affecting 
community development and most recreational uses. 
The slope limits the use of this soil for local roads and 
streets. 

Capability subclass: Vlle. 


42A—Maurertown silty clay loam, 0 to 2 percent 
slopes. This soil is very deep, nearly level, and poorly 
drained. It is on stream terraces and in slack-water 
areas along streams and intermittent drainageways. 
Areas of this soil commonly are long and winding. They 
range from about 3 to 100 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 6 inches, dark grayish brown silty clay loam 


Subsoil: 
6 to 13 inches, olive gray, mottled silty clay loam 
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13 to 27 inches, dark gray, mottled silty clay 
27 to 43 inches, dark gray, mottled silty clay loam 
43 to 65 inches, gray, mottled silty clay 


Included with this soil in mapping are the moderately 
well drained Coursey and somewhat poorly drained 
Toms soils. The Coursey soils are in the higher 
positions on the landscape. The Toms soils are in 
landscape positions similar to those of the Maurertown 
soil. They have brighter colors in the upper part of the 
subsoil than the Maurertown soil. Included soils make 
up about 20 percent of this unit. 


Important soil properties— 


Permeability: Very slow 

Available water capacity: Moderate 
Surface runoff: Very slow 

Erosion potential: Low 

Organic matter content: Moderate 
Natural fertility: High 

Soi reaction: Moderately acid to neutral 
Depth to bedrock: More than 60 inches 
Shrink-swell potential: High 

Depth to a seasonal high water table: 0 to 6 inches 
Flooding: None 


Most areas of this soil are used for pasture. Some 
small areas are used for hay. Because of the seasonal 
high water table and the high content of clay, undrained 
areas of this soil are poorly suited to cultivated crops. 

This soil is moderately well suited to pasture. 
Establishing and maintaining a mixture of grasses and 
legumes, using proper stocking rates, rotating grazing 
among pastures, deferring grazing, and applying 
fertilizer increase the productivity and carrying capacity 
of the pastures. 


The potential productivity for trees on this soil is high. 


The estimated production for yellow poplar is 500 board 
feet per acre. 

The seasonal high water table, the very slow 
permeability, and the high content of clay in the subsoil 
limit the use of this soil for community development, 
especially for sanitary facilities and building sites. 
Weiness is a limitation affecting local roads and streets. 

Capability subclass: IVw. 


43B—Moomaw fine sandy loam, 2 to 7 percent 
slopes. This soil is very deep, gently sloping, and 
moderately well drained. It is on stream terraces in the 
Shenandoah Valley. Areas are oval or long and 
winding. They range from about 3 to 40 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 8 inches, dark brown fine sandy loam 


79 


Subsoil: 
8 to 18 inches, yellowish brown, mottled clay loam 
18 to 65 inches, brittle, light yellowish brown and 
yellowish brown, mottied sandy clay loam 


Included with this soil in mapping are the well 
drained Alonzville, moderately well drained Coursey, 
and well drained Unison soils. These soils are in 
landscape positions similar to those of the Moomaw 
soil. They do not have a fragipan. Included soils make 
up about 20 percent of this unit. 


Important soil properties— 


Permeability: Moderate above the fragipan; slow in the 
fragipan 

Available water capacity: Moderate 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Moderate 

Natural fertility: Low 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: 18 to 36 inches 

Flooding: None 


Most areas of this soil are used for cultivated crops 
or pasture. A small acreage is used as woodland. 

This soil is well suited to cultivated crops. The 
surface layer is friable and can be easily tilled. The 
shallow rooting depth, the acidity, and the low natural 
fertility, however, are limitations affecting plant growth 
and crop yields. The potential for erosion is a 
management concern. Conservation tillage and crop 
rotations that include grasses and legumes help to 
control runoff and erosion, conserve moisture, and 
maintain the content of organic matter in the surface 
layer. Crops respond well to applications of lime and 
fertilizer. 

This soil is well suited to pasture and hay. The 
shallow rooting depth, the acidity, and the low natural 
fertility are limitations affecting plant growth and yields. 
Establishing and maintaining a mixture of grasses and 
legumes, rotating grazing among pastures, deferring 
grazing, controlling weeds, using proper stocking rates, 
and applying lime and fertilizer increase the productivity 
and carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 280 board feet per acre. Seedlings survive 
and grow well if competing vegetation is controlled. 

The slow permeability in the fragipan and the 
perched seasonal high water table limit the use of this 
soil for community development, especially for sanitary 
facilities and building sites. Low strength and the 
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wetness limit the use of this soil for local roads and 
streets. The wetness is a limitation affecting most 
recreational uses. 

Capability subclass: lle. 


43C—Moomaw fine sandy loam, 7 to 15 percent 
slopes. This soil is deep, strongly sloping, and 
moderately well drained. It is on stream terraces and in 
strongly sloping areas between terrace levels in the 
Shenandoah Valley. Areas are oval or long and 
winding. They range from about 3 to 40 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 8 inches, dark brown fine sandy loam 


Subsoil: 
8 to 18 inches, yellowish brown, mottled clay loam 
18 to 65 inches, brittle, light yellowish brown and 
yellowish brown, mottled sandy clay loam 


Included with this soil in mapping are the well 
drained Alonzville, moderately well drained Coursey, 
and well drained Unison soils. These soils are in 
landscape positions similar to those of the Moomaw 
soil. They do not have a fragipan. Also included are 
soils that have slopes of more than 15 percent. Included 
soils make up about 20 percent of this unit. 


Important soil properties— 


Permeability: Moderate above the fragipan; slow in the 
fragipan 

Available water capacity: Moderate 

Surface runoff: Rapid 

Erosion potential: High 

Organic matter content: Moderate 

Natural fertility: Low 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: 18 to 36 inches 

Flooding: None 


Most areas of this soil are used for cultivated crops 
or pasture. A small acreage is used as woodland. 

This soil is moderately well suited to cultivated crops. 
The surface layer is friable and can be easily tilled. The 
shallow rooting depth, the acidity, and the low natural 
fertility, however, are limitations affecting plant growth 
and crop yields. The potential for erosion is a major 
management concern. Conservation tillage and crop 
rotations that include grasses and legumes help to 
contro! runoff and erosion, conserve moisture, and 
maintain the content of organic matter in the surface 
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layer. Crops respond well to applications of lime and 
fertilizer. 

This soil is moderately well suited to pasture and 
hay. The shallow rooting depth, the acidity, and the low 
natural fertility are limitations affecting plant growth and 
yields. Establishing and maintaining a mixture of 
grasses and legumes, rotating grazing among pastures, 
deferring grazing, controlling weeds, using proper 
stocking rates, and applying lime and fertilizer increase 
the productivity and carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 280 board feet per acre. Seedlings survive 
and grow well if competing vegetation is controlled. 

The slow permeability in the fragipan, the perched 
seasonal high water table, and the slope limit the use of 
this soil for community development, especially for 
sanitary facilities and building sites. The slope, low 
strength, and the wetness are limitations on sites for 
local roads and streets. The wetness and the slope are 
limitations affecting most recreational uses. 

Capability subclass: Ille. 


44B—Moomaw cobbly fine sandy loam, 2 to 7 
percent slopes. This soil is deep, gently sloping, and 
moderately well drained. It is on stream terraces in the 
Shenandoah Valley. Areas are oval or long and 
winding. They range from about 3 to 70 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 8 inches, dark brown cobbly fine sandy loam 


Subsoil: 
8 to 18 inches, yellowish brown, mottled clay loam 
18 to 65 inches, brittle, light yellowish brown and 
yellowish brown, mottled sandy clay loam 


Included with this soil in mapping are the well 
drained Alonzville, moderately well drained Coursey, 
and well drained Unison soils. These soils are in 
landscape positions similar to those of the Moomaw 
soil. They do not have a fragipan. Included soils make 
up about 20 percent of this unit. 


Important soil properties— 


Permeability: Moderate above the fragipan; slow in the 
fragipan 

Available water capacity: Moderate 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Moderate 

Natural fertility: Low 
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Soil reaction: Very strongly acid or strongly acid 
Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: 18 to 36 inches 
Flooding: None 


Most areas of this soil are used for cultivated crops 
or pasture. A small acreage is used as woodland. 

This soil is moderately well suited to cultivated crops. 
The shallow rooting depth, the acidity, and the low 
natural fertility are limitations affecting plant growth and 
crop yields. The cobblestones in the surface layer 
damage tillage equipment and interfere with planting 
and cultivating. The potential for erosion is a 
management concern. Conservation tillage and crop 
rotations that include grasses and legumes help to 
control runoff and erosion, conserve moisture, and 
maintain the content of organic matter in the surface 
layer. Crops respond well to applications of lime and 
fertilizer. 

This soil is moderately well suited to pasture and 
hay. The shallow rooting depth, the acidity, and the low 
natural fertility are limitations affecting plant growth and 
yields. The cobblestones in the surface layer interfere 
with tillage and damage hay-gathering equipment. 
Establishing and maintaining a mixture of grasses and 
legumes, rotating grazing among pastures, deferring 
grazing, controlling weeds, using proper stocking rates, 
and applying lime and fertilizer increase the productivity 
and carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 280 board feet per acre. Seedlings survive 
and grow well if competing vegetation is controlled. 

The slow permeability in the fragipan, the perched 
seasonal high water table, and the cobblestones limit 
the use of this soil for community development, 
especially for sanitary facilities and building sites. The 
cobblestones are a limitation affecting lawns. Low 
strength and the wetness are limitations on sites for 
local roads and streets. The wetness is a limitation 
affecting most recreational uses. 

Capability subclass: Ills. 


44C—Moomaw cobbly fine sandy loam, 7 to 15 
percent slopes. This soil is deep, strongly sloping, and 
moderately well drained. It is on stream terraces in the 
Shenandoah Valley. Areas are oval or long and 
winding. They range from about 3 to 40 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 8 inches, dark brown cobbly fine sandy loam 
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Subsoil: 
8 to 18 inches, yellowish brown, mottled clay loam 
18 to 65 inches, brittle, light yellowish brown and 
yellowish brown, mottled sandy clay loam 


Included with this soil in mapping are the well 
drained Alonzville, moderately well drained Coursey, 
and well drained Unison soils. These soils are in 
landscape positions similar to those of the Moomaw 
soil. They do not have a fragipan. Included soils make 
up about 20 percent of this unit. 


important soil properties— 


Permeability: Moderate above the fragipan; slow in the 
fragipan 

Available water capacity: Moderate 

Surface runoff: Rapid 

Erosion potential: High 

Organic matter content: Moderate 

Natural fertility: Low 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-sweli potential: Low 

Depth to a seasonal high water table: 18 to 36 inches 

Flooding: None 


Most areas of this soil are used for cultivated crops 
or pasture. A small acreage is used as woodland. 

This soil is moderately well suited to cultivated crops. 
The shallow rooting depth, the acidity, and the low 
natural fertility are limitations affecting plant growth and 
crop yields. The potential for erosion is a major 
management concern. The cobblestones in the surface 
layer damage tillage equipment and interfere with 
planting and cultivating. The slope limits the safe 
operation of many types of farm equipment. 
Conservation tillage and crop rotations that include 
grasses and legumes help to control runoff and erosion, 
conserve moisture, and maintain the content of organic 
matter in the surface layer. Crops respond well to 
applications of lime and fertilizer. 

This soil is moderately well suited to pasture and 
hay. The shallow rooting depth, the acidity, and the low 
natural fertility are limitations affecting plant growth and 
yields. The cobblestones in the surface layer interfere 
with tillage and damage hay-gathering equipment, and 
the slope limits the safe operation of equipment. 
Establishing and maintaining a mixture of grasses and 
legumes, rotating grazing among pastures, deferring 
grazing, controlling weeds, using proper stocking rates, 
and applying lime and fertilizer increase the productivity 
and carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
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red oak is 280 board feet per acre. Seedlings survive 
and grow well if competing vegetation is controlled. 
The slow permeability in the fragipan, the perched 
seasonal high water table, the slope, and the 
cobblestones limit the use of this soil for community 
development, especially for sanitary facilities, building 
sites, and lawns and landscaping. The wetness, low 
strength, and the slope are limitations on sites for local 
roads and streets. The wetness and the cobbles are 
limitations affecting most recreational uses. 
Capability subclass: IVs. 


45A—Newmarc silt loam, 0 to 2 percent slopes, 
occasionally flooded. This soil is very deep, nearly 
level, and somewhat poorly drained. It is on flood plains 
in the Shenandoah Valley. Areas are long and winding 
and range from about 3 to 50 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 7 inches, dark brown silt loam 


Subsoil: 
7 to 14 inches, dark brown silt loam 
14 to 24 inches, grayish brown, mottled silt loam 
24 to 36 inches, dark grayish brown, moitled silt 
loam 


Substratum: 
36 to 62 inches, dark grayish brown, mottled loam 


Included with this soil in mapping are Broadway and 
Nomberville soils. These soils are in the slightly higher 
positions on the landscape. Included soils make up 
about 15 percent of this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: High 

Surface runoff: Slow 

Erosion potential: Low 

Organic matter content: Low to moderate 
Natural fertility: Medium 

Soil reaction: Moderately acid to mildly alkaline 
Depth to bedrock: More than 60 inches 
Shrink-swell potential: Low 

Depth to a seasonal high water table: 6 to 18 inches 
Flooding: Occasional 


Most areas of this soil are used for pasture. A small 
acreage is cultivated, and some areas are wooded. 

This soil is well suited to cultivated crops. The major 
management concerns are the wetness and the 
flooding, which interfere with seedbed preparation, 
planting, and harvesting. Also, the flooding damages 
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crops and reduces yields in some years. The potential 
for erosion is low. Tilth is good. Conservation tillage, 
cover crops, a cropping system that includes grasses 
and legumes, and the incorporation of crop residue into 
the soil help to maintain the content of organic matter, 
maintain tilth, and minimize crusting. Crops respond 
well to applications of fertilizer, but lime is generally not 
needed. 

This soil is well suited to pasture and hay. 
Establishing and maintaining a mixture of grasses and 
legumes, rotating grazing among pastures, deferring 
grazing, controlling weeds, using proper stocking rates, 
and applying fertilizer increases the productivity and 
carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for pin oak 
is 325 board feet per acre. The wetness and the 
flooding limit the use of equipment for managing and 
harvesting timber. 

The flooding and the seasonal high water table are 
the major limitations affecting community development 
and most recreational uses. 

Capability subclass: IVw. 


46A—Nomberville loam, 0 to 2 percent slopes, 
rarely flooded. This soil is very deep, nearly level, and 
well drained. it is on broad flood plains along the major 
streams in the Shenandoah Valley and is characterized 
by convex levees and concave scour channels. Areas 
are long and winding and range from about 5 to 60 
acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 13 inches, dark brown loam 


Subsoil: 
13 to 50 inches, dark brown silt loam 


Substratum: 
50 to 62 inches, dark brown gravelly loam 


Included with this soil in mapping are the well 
drained Broadway and somewhat poorly drained 
Newmarc soils. The Broadway soils are in landscape 
positions similar to those of the Nomberville soil. They 
have carbonates at a depth of about 20 inches. The 
Newmarc soils are in slight depressions, scour 
channels, and slack-water areas adjacent to 
escarpments. Included soils make up about 20 percent 
of this unit. 


Important soil properties— 


Permeability: Moderate 
Available water capacity: High 
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Surface runoff: Slow 

Erosion potential: Low 

Organic matter content: Moderate 

Natural fertility: Medium 

Soil reaction: Moderately acid to moderately alkaline 
Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: 36 to 72 inches 
Flooding: Rare 


All areas of this soil are used for cultivated crops or 
pasture. 

This soil is well suited to cultivated crops. The 
surface layer is friable and can be easily tilled. The 
flooding occasionally damages the crops and limits the 
use of machinery. Crop yields can be increased by 
applying fertilizer, but lime is not needed. Conservation 
tillage conserves moisture and helps to control erosion. 
Row crops can be grown continuously on this soil. 

This soil is well suited to pasture and hay. 
Establishing and maintaining a mixture of grasses and 
legumes, rotating grazing among pastures, deferring 
grazing, using proper stocking rates, and applying 
fertilizer increase the productivity and carrying capacity 
of the pastures. 


The potential productivity for trees on this soil is high. 


The estimated production for yellow poplar is 660 board 
feet per acre. 

The flooding is the major limitation affecting 
community development. It especially limits the use of 
this soil for sanitary facilities and building site 
development. It also is a limitation affecting camp areas 
and playgrounds. 

Capability class: |. 


47C—Opedquon silty clay loam, 2 to 15 percent 
slopes, rocky. This soil is shallow, gently sloping to 
strongly sloping, and well drained. It is on the summits 
and side slopes of hills and ridges in the Shenandoah 
Valley. Rock outcrops about 100 to 300 feet apart make 
up about 2 percent of the surface. Individual areas of 
this unit are broad and long and range from about 3 to 
80 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 3 inches, dark brown silty clay loam 


Subsoil: 
3 to 9 inches, strong brown silty clay loam 
9 to 20 inches, red clay 


Substratum: 
20 inches, limestone bedrock 
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Included with this soil in mapping are Carbo and 
Chilhowie soils. These soils are in landscape positions 
similar to those of the Opequon soil. They are deeper 
over bedrock than the Opequon soil. Also included are 
soils that have slopes of more than 15 percent. Included 
soils make up about 20 percent of this unit. 


Important soil properties— 


Permeability: Moderately slow or moderate 

Available water capacity: Low 

Surface runoff: Medium or rapid 

Erosion potential: Medium 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Moderately acid to mildly alkaline 

Depth to bedrock: 12 to 20 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used for pasture. The rest 
are wooded. 

This soil is moderately well suited to cultivated crops. 
The rock outcrop limits the use of farm machinery for 
seedbed preparation, cultivation, spraying, and 
harvesting. The potential for erosion is a management 
concern. Conservation tillage and crop rotations that 
include grasses and legumes help to control runoff and 
erosion and conserve moisture. Crop residue should be 
kept on the surface or incorporated into the plow layer 
to maintain tilth. 

This soil is well suited to pasture. The rock outcrop 
limits the use of machinery for managing and improving 
pasture. Rotating grazing among pastures, using proper 
stocking rates, maintaining a mixture of grasses and 
legumes, deferring grazing, applying fertilizer, and 
controlling weeds increase the productivity and carrying 
capacity of the pastures. 

The potential productivity of this soil for trees is 
moderate. The estimated production for northern red 
oak is 240 board feet per acre. The high content of clay 
limits the use of heavy equipment, especially during 
periods of extreme wetness. The soil is easily eroded 
when the surface is disturbed. 

The depth to bedrock, the restricted permeability, and 
the high shrink-swell potential limit the use of this soil 
for community development, especially for building sites 
and sanitary facilities. The depth to bedrock, the high 
shrink-swell potential, and low strength are limitations 
affecting local roads and streets. The depth to bedrock 
is a limitation affecting most recreational uses. 

Capability subclass: IVs. 
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48C—Opequon silty clay loam, 2 to 15 percent 
slopes, very rocky. This soil is shallow, gently sloping 
to strongly sloping, and well drained. It is on the 
summits and side slopes of hills and ridges in the 
Shenandoah Valley. Rock outcrops about 30 to 100 feet 
apart make up about 2 to 10 percent of the surface. 
Individual areas of this unit are broad and long and 
range from about 3 to 150 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 3 inches, dark brown silty clay loam 


Subsoil: 
3 to 9 inches, strong brown silty clay loam 
9 to 20 inches, red clay 


Substratum: 
20 inches, limestone bedrock 


Included with this soil in mapping are Carbo and 
Chilhowie soils. These soils are in landscape positions 
similar to those of the Opequon soil. They are deeper 
over bedrock than the Opequon soil. Also included are 
areas that have more than 10 percent rock outcrop. 
Included areas make up about 20 percent of this unit. 


Important soil properties— 


Permeability: Moderately slow or moderate 

Available water capacity: Low 

Surface runoff: Medium or rapid 

Erosion potential: Medium 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Moderately acid to mildly alkaline 

Depth to bedrock: 12 to 20 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used for pasture. The rest 
are wooded. 

This soil is not suited to cultivated crops. The rock 
outcrop limits the use of farm machinery for seedbed 
preparation, cultivation, spraying, and harvesting. 

This soil is poorly suited to pasture. The rock outcrop 
limits the use of machinery for managing and improving 
pasture. Rotating grazing among pastures, using proper 
stocking rates, maintaining a mixture of grasses and 
legumes, deferring grazing, applying fertilizer, and 
controlling weeds increase the productivity and carrying 
capacity of the pastures. 

The potential productivity of this soil for trees is 
moderate. The estimated production for northern red 
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oak is 240 board feet per acre. The high content of clay 
limits the use of heavy equipment, especially during 
periods of extreme wetness. The soil is easily eroded 
when the surface is disturbed. The rock outcrop limits 
the use of logging equipment. 

The depth to bedrock, the high shrink-swell potential, 
and the rock outcrop limit the use of this soil for 
community development, especially for building sites 
and sanitary facilities. The depth to bedrock, the shrink- 
swell potential, and low strength are limitations on sites 
for local roads and streets. The depth to bedrock is a 
limitation affecting most recreational uses. 

Capability subclass: Vls. 


48D—Opequon silty clay loam, 15 to 25 percent 
slopes, very rocky. This soil is shallow, moderately 
steep, and well drained. It is on the side slopes of hills 
and ridges in the Shenandoah Valley. Rock outcrops 
about 30 to 100 feet apart make up about 2 to 10 
percent of the surface. Individual areas of this unit are 
broad and long and range from about 3 to 100 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 3 inches, dark brown silty clay loam 


Subsoil: 
3 to 9 inches, strong brown silty clay loam 
9 to 20 inches, red clay 


Substratum: 
20 inches, limestone bedrock 


Included with this soil in mapping are Carbo and 
Chilhowie soils. These soils are in landscape positions 
similar to those of the Opequon soil. They are deeper 
over bedrock than the Opequon soil. Also included are 
areas that have more than 10 percent rock outcrop and 
areas where the slope is more than 25 percent. 
Included areas make up about 20 percent of this unit. 


important soil properties— 


Permeability: Moderately slow or moderate 

Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Moderately acid to mildly alkaline 

Depth to bedrock: 12 to 20 inches 

Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 
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Most areas of this soil are used for pasture. The rest 
are wooded. 

This soil is not suited to cultivated crops. The rock 
outcrop limits the use of farm machinery for seedbed 
preparation, cultivation, spraying, and harvesting. 

This soil is poorly suited to pasture. The rock outcrop 
limits the use of machinery for managing and improving 
pasture. Rotating grazing among pastures, using proper 
stocking rates, maintaining a mixture of grasses and 
legumes, deferring grazing, applying fertilizer, and 
controlling weeds increase the productivity and carrying 
capacity of the pastures. 

The potential productivity of this soil for trees is 
moderate. The estimated production for northern red 
oak is 240 board feet per acre on north aspects and 
180 board feet per acre on south aspects. The high 
content of clay limits the use of heavy equipment, 
especially during periods of extreme wetness. The soil 
is easily eroded when the surface is disturbed. The rock 
outcrop limits the use of logging equipment. 

The slope, the depth to bedrock, the high shrink- 
swell potential, and the rock outcrop limit the use of this 
soil for community development, especially for building 
sites and sanitary facilities. The depth to bedrock and 
the slope are limitations affecting local roads and 
streets. The slope and the depth to bedrock are 
limitations affecting most recreational uses. 

Capability subclass: VIs. 


49—Pits and Dumps. This map unit consists of open 
excavations and dumps of waste material from areas 
where limestone, shale, or sandstone gravel has been 
mined. Pits make up about 60 percent of the unit and 
Dumps about 40 percent. Little or no vegetation grows 
in these areas, and water is in some areas. 

The limestone pits are mostly near U.S. 11 in the 
Strasburg, Toms Brook, and Flat Rock Church areas. 
They range from about 3 to 300 acres. Material derived 
from these pits is used for road construction and is a 
source of lime for agriculture and for use in cement. 

The shale pits are mostly in the eastern and western 
parts of the county. They range from about 2 to 10 
acres. Shale from these pits is used as a source of 
material for road construction and fill on construction 
sites. 

The gravel pits are mostly along the Shenandoah 
River. They range from about 2 to 10 acres. Gravel 
from these pits is a source of material for road 
construction. 

Areas of this map unit are limited for most uses. 
Onsite investigation is needed to determine the 
suitability of any given site for a particular use. 

Capability subclass: not assigned. 
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50A—Purdy silty clay loam, 0 to 2 percent slopes. 
This soil is very deep, nearly level, and poorly drained. 
It is on stream terraces and in slack-water areas along 
streams and intermittent drainageways. Areas of this 
soil commonly are long and winding. They range from 
about 3 to 100 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 6 inches, dark grayish brown silty clay loam 


Subsoil: 
6 to 11 inches, dark grayish brown, mottled silty 
clay loam 
11 to 30 inches, dark gray, mottled silty clay 
30 to 39 inches, very dark gray, mottled silty clay 
loam 
39 to 51 inches, dark gray, mottled clay loam 


Substratum: 
51 to 65 inches, gray, mottled clay loam 


Included with this soil in mapping are the moderately 
well drained Coursey and somewhat poorly drained 
Guyan soils. The Coursey soils are in the higher 
positions on the landscape. The Guyan soils are in 
landscape positions similar to those of the Purdy soil. 
They have brighter colors in the upper part of the 
subsoil than the Purdy soil and less clay in the subsoil. 
Included soils make up about 20 percent of this unit. 


Important soil properties— 


Permeability: Very slow or slow 

Available water capacity: High 

Surface runoff: Slow 

Erosion potential: Low 

Organic matter content: Moderate 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Moderate 

Seasonal high water table: 12 inches above the surface 
to 12 inches below 

Flooding: None 


Most areas of this soil are used for pasture. Some 
small areas are used for hay. 

Because of the seasonal high water table, the 
undrained areas of this soil are poorly suited to 
cultivated crops and pasture. Establishing and 
maintaining a mixture of grasses and legumes, using 
proper stocking rates, rotating grazing among pastures, 
deferring grazing, and applying fertilizer increase the 
productivity and carrying capacity of the pastures. 
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The potential productivity for trees on this soil is 
moderately high. The estimated production for pin oak 
is 370 board feet per acre. 

The seasonal high water table and the restricted 
permeability limit the use of this soil for community 
development, especially for sanitary facilities and 
building sites. The wetness, low strength, and the 
potential for frost action are limitations on sites for local 
roads and streets. The wetness and the restricted 
permeability are limitations affecting most recreational 
uses. 

Capability subclass: |Vw. 


51D—Rock outcrop-Carbo complex, 2 to 25 
percent slopes. This map unit consists of moderately 
deep, gently sloping to moderately steep, well drained 
Carbo soil and outcrops of limestone bedrock on the 
complex side slopes of hilis and ridges in the 
Shenandoah Valley. The Carbo soil and the Rock 
outcrop occur as areas so intermingled that it was not 
practical to map them separately. This map unit is about 
55 percent Rock outcrop, 35 percent Carbo soil, and 10 
percent other soils. Areas are long and winding and 
range from about 5 to 100 acres. The outcrops are 
about 10 to 30 feet apart. 

A typical profile of the Carbo soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 8 inches, yellowish brown silty clay loam 


Subsoil: 
8 to 18 inches, strong brown clay 
18 to 37 inches, yellowish brown clay 


Substratum: 
37 inches, limestone bedrock 


Included with this map unit in mapping are Endcav, 
Opequon, and Timberville soils. The Endcav and 
Opequon soils are in landscape positions similar to 
those of the Carbo soil. The Endcav soils are deeper 
over bedrock than the Carbo soil. The Opequon soils 
are shallower over bedrock than the Carbo soil. The 
Timberville soils are in depressions and along narrow 
drainageways. 


Important properties of the Carbo soil— 


Permeability: Slow 

Available water capacity: Low 

Surface runoff: Medium to very rapid 

Erosion potential: Medium 

Organic matter content: Low to moderate 

Natural fertility: High 

Soil reaction: Very strongly acid to mildly alkaline 
Depth to bedrock: 20 to 40 inches 
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Shrink-swell potential: High 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


About half of this map unit is pastured. The rest is 
used as woodland. 

This map unit is not suited to cultivated crops. The 
Rock outcrop severely limits the use of machinery for 
seedbed preparation, cultivation, spraying, and 
harvesting. 

This map unit is poorly suited to pasture (fig. 4). The 
Rock outcrop limits the use of machinery for managing 
and improving pasture. Maintaining a mixture of grasses 
and legumes, rotating grazing among pastures, using 
proper stocking rates, deferring grazing, and applying 
fertilizer increase the productivity and carrying capacity 
of the pastures. 

The potential productivity for trees on the Carbo soil 
is moderate. The estimated production for northern red 
oak is 100 board feet per acre. The high content of clay 
limits the use of heavy equipment, especially during 
periods of extreme wetness. The Rock outcrop also 
limits the use of logging equipment. 

The depth to bedrock, the slope, the high clay 
content, the high shrink-sweil potential, low strength, the 
slow permeability of the subsoil, and the Rack outcrop 
are limitations affecting community development, local 
roads and streets, and most recreational uses. 

Capability subclass: Vlls. 


52F—Rock outcrop-Drall-Wallen complex, 15 to 70 
percent slopes. This map unit consists of outcrops of 
bedrock and moderately steep to very steep Drall and 
Wallen soils on the sides of ridges in the Shenandoah 
and Massanutten Mountains. The Rock outcrop and the 
Drall and Wallen soils occur as areas so intermingled 
that it was not practical to map them separately. This 
unit is about 50 percent Rock outcrop, 25 percent 
excessively drained Drall soil, 15 percent somewhat 
excessively drained Wallen soil, and 10 percent other 
soils. Areas are mostly long and narrow and range from 
about 30 to 150 acres. Large stones cover about 10 to 
50 percent of the surface in most areas. 

A typical profile of the Drall soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 4 inches, grayish brown very channery loamy 
sand 


Subsoil: 
4 to 22 inches, light yellowish brown very channery 
loamy sand 


Shenandoah County, Virginia 
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Figure 4.—Pasture in an area of Rock outcrop-Carbo complex, 2 to 25 percent slopes. 


Substratum: 
22 to 42 inches, light yellowish brown extremely 
channery loamy sand 
42 inches, hard quartzite bedrock 


A typical profile of the Wallen soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 2 inches, very dark gray channery sandy loam 


Subsoil: 
2 to 7 inches, dark yellowish brown channery sandy 
loam 


7 to 12 inches, yellowish brown channery sandy 
loam 

12 to 25 inches, yellowish brown very channery 
sandy loam 


Substratum: 
25 to 35 inches, yellowish brown extremely 
channery sandy loam 
35 inches, fractured sandstone bedrock 


Included with this unit in mapping are the well 
drained Lehew soils. These included soils are in 
landscape positions similar to those of the Drall and 
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Wallen soils. They are shallower over bedrock than the 
Drall soil and have redder colors throughout the subsoil 
than the Wallen soil. Also included are soils that have 
stones covering less than 10 percent of the surface. 


Important properties of the Drall soil— 


Permeability: Rapid 

Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 40 to 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


important properties of the Wallen soil— 


Permeability: Moderately rapid 

Available water capacity: Very low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low to moderate 

Soil reaction: Very strongly acid to moderately acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


All areas of this map unit are used for woodland. This 
map unit is poorly suited to farming. The slope, the 
depth to bedrock, the Rock outcrop, and the stones on 
the surface are the major limitations. 

The potential productivity for trees on both the Drall 
and Wallen soils is moderate on south aspects and 
moderately high on north aspects. The estimated 
production for northern red oak is 280 board feet per 
acre on the Drall soil and 240 board feet per acre on 
the Wallen soil. The most commonly grown trees are 
oak and Virginia pine. The outcrops of bedrock, the 
stones on the surface, the slope, and the low or very 
low available water capacity are limitations affecting 
forest management, harvest operations, and 
productivity. The outcrops of bedrock, the stones on the 
surface, and the slope especially limit the use of 
conventional woodland equipment. Seedling survival 
and growth are limited by the low or very low available 
water capacity, especially on south aspects. Logging 
roads and skid trails should be laid out on the contour 
to reduce the hazard of erosion. 
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This map unit is very poorly suited to openland and 
woodland wildlife habitat, mainly because of the 
outcrops of bedrock, the large stones on the surface, 
and the slope. 

The Rock outcrop, the depth to bedrock, the large 
stones, and the slope are limitations affecting 
community development and most recreational uses. 

Capability subclass: Vlls. 


53C—Sequoia loam, 2 to 15 percent slopes. This 
soil is moderately deep, gently sloping to strongly 
sloping, and well drained. It is on the side slopes of hills 
and ridges in the mountains and valleys. Areas 
commonly are broad and irregularly shaped. They range 
from about 3 to 50 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 5 inches, yellowish brown loam 


Subsoil: 
5 to 13 inches, strong brown silty clay loam 
13 to 23 inches, yellowish red clay 
23 to 38 inches, yellowish brown, red, and yellowish 
red channery clay 


Substratum: 
38 inches, weathered shale 


Included with this soil in mapping are the well 
drained Berks, Gilpin, and Weikert soils. The Berks and 
Gilpin soils are in landscape positions similar to those 
of the Sequoia soil. The Gilpin soils have less clay in 
the subsoil than the Sequoia soil. The Berks and 
Weikert soils have more rock fragments in the solum 
than the Sequoia soil. The Weikert soils are on the 
steeper slopes and are 10 to 20 inches deep over hard 
shale. Included soils make up about 25 percent of this 
unit. 


Important soil properties— 


Permeability: Moderately slow 

Available water capacity: Low 

Surface runoff: Medium or rapid 

Erosion potential: Medium 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Moderate 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas are wooded. Some areas are used for 
crops or pasture. 
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This soil is moderately well suited to cultivated crops. 
The potential for erosion is a major management 
concern. Conservation tillage, the use of cover crops, 
and crop rotations that include grasses and legumes 
help to control runoff and erosion. 

This soil is moderately well suited to pasture and 
hay. Establishing and maintaining a mixture of grasses 
and legumes, using proper stocking rates, rotating 
grazing among pastures, deferring grazing, and 
applying lime and fertilizer increase the productivity and 
carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 280 board feet per acre. Seeds and 
seedlings survive and grow well if competing vegetation 
is controlled. Logging roads should be constructed on 
the contour to minimize the hazard of erosion. 

The depth to bedrock, the slope, and the clayey 
subsoil limit the use of this soil for community 
development, especially for sanitary facilities and 
building sites. Low strength is a limitation affecting local 
roads and streets. The slope, the moderately slow 
permeability, and the depth to bedrock are limitations 
affecting most recreational uses. 

Capability subclass: Ile. 


53D—Sequoia loam, 15 to 35 percent slopes. This 
soil is moderately deep, moderately steep or steep, and 
well drained. It is on the side slopes of hills and ridges 
in the mountains and valleys. Areas commonly are 
broad and irregularly shaped. They range from 3 to 80 
acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 5 inches, yellowish brown loam 


Subsoil: 
5 to 13 inches, strong brown silty clay loam 
13 to 23 inches, yellowish red clay 
23 to 38 inches, yellowish brown, red, and yellowish 
red channery clay 


Substratum: 
38 inches, weathered shale 


Included with this soil in mapping are the well 
drained Berks, Gilpin, and Weikert soils. These soils are 
in landscape positions similar to those of the Sequoia 
soil. The Gilpin soils have less clay in the subsoil than 
the Sequoia soil, and the Berks and Weikert soils have 
a higher content of coarse fragments in the solum. The 
Weikert soils are 10 to 20 inches deep over hard shale. 
Included soils make up about 25 percent of this unit. 


89 


Important soil properties— 


Permeability: Moderately slow 

Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Moderate 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas are wooded. Some areas are used for 
pasture. 

This soil is not suited to cultivated crops. The slope 
and the potential for erosion are the major management 
concerns. 

This soil is moderately well suited to pasture. The 
slope limits the use of machinery for managing and 
improving pasture. Establishing and maintaining a 
mixture of grasses and legumes, using proper stocking 
rates, rotating grazing among pastures, deferring 
grazing, and applying lime and fertilizer increase the 
productivity and carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high on north aspects and moderate on 
south aspects. The estimated production for northern 
red oak is 280 board feet per acre on north aspects and 
240 board feet per acre on south aspects. Seeds and 
seedlings survive and grow well if competing vegetation 
is controlled. The slope and the high content of clay 
limit some forestry management practices and logging 
activities. Logging roads should be constructed on the 
contour to minimize the hazard of erosion. Equipment 
use may be restricted in the steeper areas, especially 
during wet periods. 

The depth to bedrock, the slope, and the clayey 
subsoil limit the use of this soil for community 
development, especially for sanitary facilities and 
building sites. Low strength and the slope are limitations 
on sites for local roads and streets. The slope is a 
limitation affecting most recreational uses. 

Capability subclass: Vle. 


53E—Sequoia loam, 35 to 55 percent slopes. This 
soil is moderately deep, very steep, and well drained. It 
is on the sides of ridges in the mountains. Areas 
commonly are broad and irregularly shaped. They range 
from 3 to 25 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 
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Surface layer: 
0 to 5 inches, yellowish brown loam 


Subsoil: 
5 to 13 inches, strong brown silty clay loam 
13 to 23 inches, yellowish red clay 
23 to 38 inches, yellowish brown, red, and yellowish 
red channery clay 


Substratum: 
38 inches, weathered shale 


Included with this soil in mapping are the well 
drained Berks, Gilpin, and Weikert soils. These soils are 
in landscape positions similar to those of the Sequoia 
soil. The Gilpin soils have less clay in the subsoil than 
the Sequoia soil, and the Berks and Weikert soils have 
a higher content of coarse fragments in the solum. The 
Weikert soils are 10 to 20 inches deep over hard shale. 
Included soils make up about 25 percent of this unit. 


Important soil properties— 


Permeability: Moderately slow 

Available water capacity: Low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Moderate 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


All areas of this soil are wooded and are in the 
George Washington National Forest. 

This soil is not suited to cultivated crops. The slope 
and the potential for erosion are the major management 
concerns. 

This soil is poorly suited to pasture. The slope limits 
the use of machinery for managing and improving 
pasture. Establishing and maintaining a mixture of 
grasses and legumes, using proper stocking rates, 
rotating grazing among pastures, deferring grazing, and 
applying lime and fertilizer increase the productivity and 
carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high on north aspects and moderate on 
south aspects. The estimated production for northern 
red oak is 280 board feet per acre on north aspects and 
240 board feet per acre on south aspects. Seeds and 
seedlings survive and grow well if competing vegetation 
is controlled. The slope and the high content of clay 
limit some forestry management practices and logging 
activities. Logging roads should be constructed on the 
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contour to minimize the hazard of erosion. Equipment 
use may be restricted in the steeper areas, especia'ly 
during wet periods. 

The depth to bedrock, the slope, and the clayey 
subsoil limit the use of this soil for community 
development, especially for sanitary facilities and 
building sites. The slope and low strength are limitations 
on sites for local roads and streets. The slope is a 
limitation affecting most recreational uses. 

Capability subclass: Vlle. 


54B—Timberville silt loam, 2 to 7 percent slopes, 
frequently flooded. This soil is gently sloping, very 
deep, and well drained. It is on narrow to moderately 
broad upland drainageways and flood plains in the 
Shenandoah Valley. Areas are long and winding and 
range from about 5 to 30 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 3 inches, dark brown silt loam 
3 to 8 inches, dark yellowish brown, mottled silt 
loam 


Subsoil: 
8 to 22 inches, yellowish brown gravelly silt loam 
22 to 35 inches, strong brown silty clay 
35 to 65 inches, strong brown gravelly clay 


Included with this soil in mapping are the well 
drained Endcav, Frederick, and Paplimento soils. These 
soils are on toe slopes adjacent to the Timberville soil 
and in the slightly higher landscape positions. Also 
included are moderately well drained and somewhat 
poorly drained soils in slightly concave landscape 
positions. Included soils make up about 20 percent of 
this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: High 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Very strongly acid to moderately acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Moderate 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: Frequent, very brief 


Most areas of this soil are used for cultivated crops 
or pasture. The rest are used as woodland. 
This soil is well suited to cultivated crops. The 
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flooding sometimes interferes with the use of 
equipment. The surface layer is friable and can be 
easily tilled. Crop yields can be increased by applying 
lime and fertilizer. The potential for erosion is a 
management concern. Conservation tillage helps to 
control runoff and erosion and conserves moisture. Row 
crops can be grown continuously on this soil. 

This soil is well suited to pasture. Establishing and 
maintaining a mixture of grasses and legumes, rotating 
grazing among pastures, deferring grazing, controlling 
weeds, using proper stocking rates, and applying lime 
and fertilizer increase the productivity and carrying 
capacity of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 290 board feet per acre. Seeds and 
seedlings survive and grow well if competing vegetation 
is controlled. 

The flooding is a hazard affecting community 
development, especially building site development, 
sanitary facilities, and local roads and streets. It also is 
a hazard affecting most recreational uses. 

Capability subclass: Ilw. 


55A—Toms silt loam, 0 to 2 percent slopes. This 
soil is very deep, nearly level, and somewhat poorly 
drained. It is on stream terraces and in slack-water 
areas along streams and intermittent drainageways. 
Areas of this soil commonly are long and winding. They 
range from about 3 to 100 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 10 inches, dark grayish brown, mottled silt loam 


Subsoil: 
10 to 21 inches, pale brown, mottled silt loam 
21 to 26 inches, yellowish brown, mottled clay 
26 to 32 inches, strong brown, mottled very cobbly 
clay 
32 to 44 inches, gray, mottled silty clay 


Substratum: 
44 to 62 inches, yellowish brown and gray very 
channery silty clay loam 
62 inches, hard shale bedrock 


Included with this soil in mapping are the moderately 
well drained Coursey and poorly drained Maurertown 
soils. The Coursey soils are in the higher positions on 
the landscape. The Maurertown soils are in landscape 
positions similar to those of the Toms soil. They have 
grayer colors in the upper part of the subsoil than the 
Toms soil. Included soils make up about 25 percent of 
this unit. 
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Important soil properties— 


Permeability: Slow 

Available water capacity: High 

Surface runoff: Slow 

Erosion potential: Low 

Organic matter content: Moderate 
Natural fertility: High 

Soil reaction: Moderately acid to neutral 
Depth to bedrock: More than 60 inches 
Shrink-swell potential: Moderate 

Depth to a seasonal high water table: 6 to 18 inches 
Flooding: None 


Most areas of this soil are used for pasture. Some 
small areas are used for hay. 

Because of the seasonal high water table, the 
undrained areas of this soil are poorly suited to 
cultivated crops. The seasonal wetness interferes with 
planting and harvesting. Conservation tillage, cover 
crops, a cropping system that includes grasses and 
legumes, and the incorporation of crop residue into the 
soil help to maintain organic matter content, maintain 
tilth, and minimize crusting. Crops respond well to 
applications of fertilizer. 

This soil is moderately well suited to pasture and 
hay. Establishing and maintaining a mixture of grasses 
and legumes, using proper stocking rates, rotating 
grazing among pastures, deferring grazing, and 
applying fertilizer increase the productivity and carrying 
capacity of the pastures. 

The potential productivity for trees on this soil is high. 
The estimated production for yellow poplar is 550 board 
feet per acre. 

The seasonal high water table and the high content 
of clay in the subsoil are limitations affecting sanitary 
facilities, building site development, and most 
recreational uses. 

Capability subclass: IVw. 


56B-—Trappist silt loam, 2 to 7 percent slopes. This 
soil is moderately deep, gently sloping, and well 
drained. It is on the summits and shoulders of hills and 
ridges in the Shenandoah Valley. Slopes are smooth 
and commonly are complex. Areas are irregularly 
shaped or long and winding. They range from about 5 
to 50 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 8 inches, yellowish brown silt loam 


Subsoil: 
8 to 15 inches, strong brown silty clay loam 
15 to 37 inches, strong brown clay 
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Substratum: 
37 to 40 inches, weathered shale 
40 inches, shale bedrock 


Included with this soil in mapping are Berks soils. 
These soils have more rock fragments throughout the 
solum than the Trappist soil. Also included are soils that 
are less than 20 inches deep over bedrock and 
moderately well drained soils. Included soils make up 
about 15 percent of this unit. 


Important soil properties— 


Permeability: Moderately slow or moderate 

Available water capacity: Low 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Moderate 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are farmed. A few areas are 
wooded. 

This soil is well suited to cultivated crops. The 
potential for erosion is a major management concern. 
Other management concerns are the need to increase 
the organic matter content of the surface layer and the 
need for applications of lime and fertilizer to offset the 
acidity and the low natural fertility of the soil. 
Conservation tillage, cover crops, and a cropping 
system that includes grasses and legumes can help to 
control runoff and erosion. Crop residue should be kept 
on the surface or incorporated into the plow layer. 

This soil is well suited to pasture and hay. 
Establishing and maintaining a mixture of grasses and 
legumes and preventing overgrazing are the major 
concerns in managing pasture. Proper stocking rates, 
rotation of grazing among pastures, timely deferment of 
grazing, and applications of lime and fertilizer, which 
offset the acidity and the low natural fertility of the soil, 
help to maintain the productivity and carrying capacity 
of the pastures. If the pasture is overgrazed, the runoff 
rate increases and erosion is excessive. 

The potential productivity for trees on this soil is high. 
The wooded areas are managed for both pine and 
hardwoods. The estimated production for Virginia pine 
is 95 cubic feet, or 525 board feet, per acre. The 
estimated production for northern red oak is 280 board 
feet per acre. Using heavy logging equipment when the 
soil is too wet can cause ruts in the surface layer. 

The restricted permeability, the moderate shrink-swell 
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potential, the depth to bedrock, and the clayey subsoil 

are the major limitations affecting community 

development, especially sanitary facilities and building 

sites. Low strength is a limitation on sites for local roads 

and streets. The restricted permeability, the depth to 

bedrock, and the slope limit most recreational uses. 
Capability subclass: lle. 


56C—Trappist silt loam, 7 to 15 percent slopes. 
This soil is moderately deep, strongly sloping, and well 
drained. It is on the slightly convex side slopes of 
knolls, hills, and ridges in the Shenandoah Valley. 
Slopes are smooth and commonly are complex. Areas 
are irregularly shaped or long and winding. They range 
from about 5 to 50 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 8 inches, yellowish brown silt loam 


Subsoil: 
8 to 15 inches, strong brown silty clay loam 
15 to 37 inches, strong brown clay 


Substratum: 
37 to 40 inches, weathered shale 
40 inches, shale bedrock 


Included with this soil in mapping are Berks soils. 
These soils have more rock fragments throughout the 
solum than the Trappist soil. Also included are soils that 
are less than 20 inches deep over bedrock. Included 
soils make up about 15 percent of this unit. 


Important soil properties— 


Permeability: Moderately slow or moderate 

Available water capacity: Low 

Surface runoff: Rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Moderate 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are farmed. A few areas are 
wooded. 

This soil is moderately well suited to cultivated crops. 
The potential for erosion is a major management 
concern. Other management concerns are the need to 
increase the organic matter content of the surface layer 
and the need for applications of lime and fertilizer to 
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offset the acidity and the low natural fertility of the soil. 
Conservation tillage, cover crops, and a cropping 
system that includes grasses and legumes can heip to 
control runoff and erosion. Crop residue should be kept 
on the surface or incorporated into the plow layer. 

This soil is well suited to pasture and hay. 
Establishing and maintaining a mixture of grasses and 
legumes and preventing overgrazing are the major 
concerns in managing pasture. Proper stocking rates, 
rotation of grazing among pastures, timely deferment of 
grazing, and applications of lime and fertilizer, which 
offset the acidity and the low natural fertility of the soil, 
help to maintain the productivity and carrying capacity 
of the pastures. If the pasture is overgrazed, the runoff 
rate increases and erosion is excessive. 


The potential productivity for trees on this soil is high. 


The wooded areas are managed for pine and 
hardwoods. The estimated production for Virginia pine 
is 95 cubic feet, or 525 board feet, per acre. The 
estimated production for northern red oak is 280 board 
feet per acre. Using heavy logging equipment when the 
soil is too wet can cause ruts in the surface layer. 

The restricted permeability, the slope, the moderate 
shrink-swell potential, the depth to bedrock, and the 
clayey subsoil are the major limitations affecting 
community development, especially sanitary facilities 
and building sites. Low strength and the slope are 
limitations on sites for local roads and streets. The 
restricted permeability, the depth to bedrock, and the 
slope limit most recreational uses. 

Capability subclass: Ille. 


57—Udorthents, loamy. These moderately deep and 
deep, well drained or moderately well drained soils 
have been disturbed by excavation. They consist of fill 
materials for building sites, recreational facilities, and 
other uses. The areas of the unit range from about 3 to 
50 acres. Slopes commonly are 0 to 10 percent but 
range to as much as 25 percent. 

Included with this unit in mapping are small areas of 
urban land; the well drained Alonzville, Caverns, and 
Gladehill soils; and the moderately well drained 
Coursey and Mcomaw soils. Included areas make up 
about 20 percent of the unit. 

The properties and characteristics of the soils in this 
map unit are so variable that onsite investigation 
generally is needed to determine the suitability and 
potential of the unit for most uses. 

Capability subclass: not assigned. 


58—Udorthents-Urban land complex. This map unit 
consists of areas of Urban land and shallow to very 
deep soils that have been disturbed by excavation. The 
components occur as areas so intermingled that it was 
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not practical to map them separately. Most areas are 
generally along the major highways. This map unit is 
about 55 percent Udorthents, 30 percent Urban land, 
and 15 percent other soils. Areas are long and narrow 
or are slightly rectangular. They range from about 5 to 
more than 250 acres. Slopes are mostly 0 to 30 percent 
but range to as much as 80 percent. 

The Udorthents consist of material that has been 
graded, cut, filled, or otherwise disturbed during urban 
development and highway construction. The exposed 
cuts consist of loamy or clayey soil material over 
limestone or shale bedrock. The exposed material 
varies. The loamy or clayey material has the 
characteristics of the soils in the adjacent areas. 

The Urban land consists of asphalt, concrete, or 
other impervious surfaces. Examples are highways, 
shopping centers, and industrial parks. 

Included with this unit in mapping are Berks, Carbo, 
Chilhowie, Endcav, Frederick, Poplimento, Opequon, 
Unison, and Weikert soils in undisturbed areas between 
the highways and buildings. 

The properties and characteristics of the Udorthents 
are so variable that onsite investigation generally is 
needed to determine the suitability of the unit for most 
uses. 

Capability subclass: not assigned. 


59B—Unison loam, 2 to 7 percent slopes. This soil 
is very deep, gently sloping, and well drained. It is on 
broad terraces along streams in the Shenandoah 
Valley. Slopes are smooth and commonly are complex. 
Areas commonly are elongated or irregular in shape. 
They range from about 5 to 50 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 8 inches, brown loam 


Subsoil: 
8 to 19 inches, yellowish brown clay loam 
19 to 34 inches, yellowish brown, mottled clay 
34 to 52 inches, strong brown, mottled cobbly clay 
loam 
52 to 62 inches, red clay loam 


Included with this soil in mapping are the well 
drained Braddock and moderately wel! drained Moomaw 
soils. These soils are in landscape positions similar to 
those of the Unison soil. The Moomaw soils have a 
fragipan. The Braddock soils have a redder subsoil than 
that of the Unison soil. Included soils make up about 10 
percent of this unit. 


Important soil properties— 
Permeability: Moderate 
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Available water capacity: Moderate 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Very strongly acid to moderately acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Moderate 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are farmed. A few areas are 
wooded. 

This soil is well suited to cultivated crops and hay. It 
can be easily tilled under optimum moisture conditions. 
The potential for erosion is a major management 
concern. Other management concerns are the need to 
increase the organic matter content of the surface layer 
and the need for lime and fertilizer to offset the soil 
acidity and low natural fertility of the soil. In cultivated 
areas conservation tillage, cover crops, and a cropping 
system that includes grasses and legumes can help to 
control runoff and erosion. Crop residue should be kept 
on the surface or incorporated into the plow layer. 

This soil is well suited to pasture. Establishing and 
maintaining a mixture of grasses and legumes, using 
proper stocking rates, rotating grazing among pastures, 
deferring grazing, and applying lime and fertilizer 
increase the productivity and carrying capacity of the 
pastures. If the pasture is overgrazed, the runoff rate 
increases and erosion is excessive. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. Seeds and 
seedlings survive and grow well if competing vegetation 
is controlled. 

Low strength, the moderate permeability, and the 
clayey subsoil are the main limitations affecting 
community development. The low strength limits the use 
of this soil for roadfill and for local roads and streets. 
The slope and the small stones are limitations affecting 
playgrounds. The soil is well suited to most other 
recreational uses. 

Capability subclass: lle. 


59C—Unison loam, 7 to 15 percent slopes. This 
soil is very deep, strongly sloping, and well drained. It is 
on broad terraces along streams in the Shenandoah 
Valley. Slopes are smooth and commonly are complex. 
Areas commonly are elongated or irregular in shape. 
They range from about 5 to 50 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 
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Surface layer: 
0 to 8 inches, brown loam 


Subsoil: 
8 to 19 inches, yellowish brown clay loam 
19 to 34 inches, yellowish brown, mottled clay 
34 to 52 inches, strong brown, mottled cobbly clay 
loam 
52 to 62 inches, red clay loam 


Included with this soil in mapping are the well 
drained Braddock and moderately well drained Moomaw 
soils. These soils are in landscape positions similar to 
those of the Unison soil. The Braddock soils have a 
redder subsoil than that of the Unison soil. The 
Moomaw soils have a fragipan. Included soils make up 
about 10 percent of this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Moderate 

Surface runoff: Rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Very strongly acid to moderately acid 

Depth to bedrock: More than 60 inches 

Shrink-sweil potential: Moderate 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are farmed. A few areas are 
wooded. 

This soil is moderately well suited to cultivated craps 
and hay. It can be easily tilled under optimum moisture 
conditions. The potential for erosion is a major 
management concern. Other management concerns are 
the need to increase the organic matter content of the 
surface layer and the need for applications of lime and 
fertilizer to offset the acidity and the low natural fertility 
of the soil. Conservation tillage, cover crops, and a 
cropping system that includes grasses and legumes can 
help to control runoff and erosion. Crop residue should 
be kept on the surface or incorporated into the plow 
layer. 

This soil is well suited to pasture. Establishing and 
maintaining a mixture of grasses and legumes, using 
proper stocking rates, rotating grazing among pastures, 
deferring grazing, and applying lime and fertilizer 
increase the productivity and carrying capacity of the 
pastures. If the pasture is overgrazed, the runoff rate 
increases and erosion is excessive. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
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red oak is 288 board feet per acre. Seeds and 
seedlings survive and grow well if competing vegetation 
is controlled. 

Low strength, the slope, the moderate permeability, 
and the clayey subsoil are the main limitations affecting 
community development. The low strength limits the use 
of this soil for roadfill and for local roads and streets. 
The slope is a limitation affecting most recreational 
uses. 

Capability subclass: Ille. 


60B—Unison gravelly loam, 2 to 7 percent slopes. 
This soil is very deep, gently sloping, and well drained. 
It is on broad terraces along streams in the 
Shenandoah Valley. Slopes are smooth and commonly 
are complex. Areas commonly are elongated or 
irregular in shape. They range from about 5 to 80 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 8 inches, brown gravelly loam 


Subsoil: 
8 to 19 inches, yellowish brown clay loam 
19 to 34 inches, yellowish brown, mottled clay 
34 to 52 inches, strong brawn, mottled cobbly clay 
loam 
52 to 62 inches, red clay loam 


Included with this soil in mapping are the well 
drained Braddock and moderately well drained Moomaw 
soils. These soils are in landscape positions similar to 
those of the Unison soil. The Moomaw soils have a 
fragipan. The Braddock soils have a redder subsoil than 
that of the Unison soil. Included soils make up about 10 
percent of this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Moderate 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Very strongly acid to moderately acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Moderate 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are farmed. A few areas are 
wooded. 

This soil is well suited to cultivated crops and hay. It 
can be easily tilled under optimum moisture conditions. 
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The potential for erosion is a major management 
concern. Other management concerns are the need to 
increase the organic matter content of the surface layer 
and the need for applications of lime and fertilizer to 
offset the acidity and the low natural fertility of the soil. 
The gravel-sized rock fragments in the surface layer 
interfere with cultivation and tillage. In cultivated areas 
conservation tillage, cover crops, and a cropping 
system that includes grasses and legumes can help to 
control runoff and erosion. Crop residue should be kept 
on the surface or incorporated into the plow layer. 

This soil is well suited to pasture. Establishing and 
maintaining a mixture of grasses and legumes, using 
proper stocking rates, rotating grazing among pastures, 
deferring grazing, and applying lime and fertilizer 
increase the productivity and carrying capacity of the 
pastures. If the pasture is overgrazed, the runoff rate 
increases and erosion is excessive. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. Seeds and 
seedlings survive and grow well if competing vegetation 
is controlled. 

Low strength, the moderate permeability, and the 
clayey subsoil are the main limitations affecting 
community development. The low strength limits the use 
of this soil for roadfill and for local roads and streets. 
The gravel-sized rock fragments limit the use of this soil 
for lawns, camp and picnic areas, and playgrounds. 

Capability subclass: lle. 


60C—Unison gravelly loam, 7 to 15 percent 
slopes. This soil is very deep, strongly sloping, and well 
drained. It is on broad terraces along streams in the 
Shenandoah Valley. Slopes are smooth and commonly 
are complex. Areas commonly are elongated or 
irregular in shape. They range from about 5 to 50 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 8 inches, brown gravelly loam 


Subsoil: 
8 to 19 inches, yellowish brown clay loam 
19 to 34 inches, yellowish brown, mottled clay 
34 to 52 inches, strong brown, mottled cobbly clay 
loam 
52 to 62 inches, red clay loam 


Included with this soil in mapping are the well 
drained Braddock and moderately well drained Moomaw 
soils. These soils are in landscape positions similar to 
those of the Unison soil. The Braddock soils have a 
redder subsoil than that of the Unison soil. The 
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Moomaw soils have a fragipan. Included soils make up 
about 10 percent of this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Moderate 

Surface runoff: Rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Very strongly acid to moderately acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Moderate 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are farmed. A few areas are 
wooded. 

This soil is moderately well suited to cultivated crops 
and hay. It can be easily tilled under optimum moisture 
conditions. The potential for erosion is a major 
management concern. Other management concerns are 
the need to increase the organic matter content of the 
surface layer and the need for applications of lime and 
fertilizer to offset the acidity and the low natural fertility 
of the soil. The gravel-sized rock fragments in the 
surface layer interfere with tillage. In cultivated areas 
conservation tillage, cover crops, and a cropping 
system that includes grasses and legumes can help to 
control runoff and erosion. Crop residue should be kept 
on the surface or incorporated into the plow layer. 

This soil is well suited to pasture. Establishing and 
maintaining a mixture of grasses and legumes, using 
proper stocking rates, rotating grazing among pastures, 
deferring grazing, and applying lime and fertilizer 
increase the productivity and carrying capacity of the 
pastures. If the pasture is overgrazed, the runoff rate 
increases and erosion is excessive. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. Seeds and 
seedlings survive and grow well if competing vegetation 
is controlled. 

Low strength, the slope, the moderate permeability, 
and the clayey subsoil are the main limitations affecting 
community development. The low strength limits the use 
of this soil for roadfill and for local roads and streets. 
The slope and the gravel-sized rock fragments are 
limitations affecting lawns, camp and picnic areas, and 
playgrounds. 

Capability subclass: Ille. 


61B—Unison cobbly loam, 2 to 7 percent slopes. 
This soil is very deep, gently sloping, and well drained. 
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It is on broad terraces along streams in the 
Shenandoah Valley. Slopes are smooth and commonly 
are complex. Areas commonly are elongated or 
irregular in shape. They range from about 5 to 55 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 8 inches, brown cobbly loam 


Subsoil: 
8 to 19 inches, yellowish brown clay loam 
19 to 34 inches, yellowish brown, mottled clay 
34 to 52 inches, strong brown, mottled cobbly clay 
loam 
52 to 62 inches, red clay loam 


Included with this soil in mapping are the well 
drained Braddock and moderately well drained Moomaw 
soils. These soils are in landscape positions similar to 
those of the Unison soil. The Moomaw soils have a 
fragipan. The Braddock soils have a redder subsoil than 
that of the Unison soil. Included soils make up about 10 
percent of this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Moderate 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low to moderate 

Natural fertility: Low 

Soil reaction: Very strongly acid to moderately acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Moderate 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are farmed. A few areas are 
used as woodland. 

This soil is moderately well suited to cultivated crops 
and hay. It can be tilled under optimum moisture 
conditions. The cobblestones in the surface layer, 
however, damage tillage equipment and interfere with 
planting and cultivating. The potential for erosion is a 
major management concern. Other management 
concerns are the need to increase the organic matter 
content of the surface layer and the need for 
applications of lime and fertilizer to offset the acidity 
and the low natural fertility of the soil. In cultivated 
areas conservation tillage, cover crops, and a cropping 
system that includes grasses and legumes can help to 
control runoff and erosion. Crop residue should be kept 
on the surface or incorporated into the plow layer. 

This soil is well suited to pasture. Establishing and 
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maintaining a mixture of grasses and legumes, using 
proper stocking rates, rotating grazing among pastures, 
deferring grazing, and applying lime and fertilizer 
increase the productivity and carrying capacity of the 
pastures. If the pasture is overgrazed, the runoff rate 
increases and erosion is excessive. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. Seeds and 
seedlings survive and grow well if competing vegetation 
is controlled. 

Low strength, the moderate permeability, the 
cobblestones, and the clayey subsoil are the main 
limitations affecting community development. The low 
strength limits the use of this soil for roadfill and for 
local roads and streets. The cobblestones limit the use 
of this soil for lawns, picnic and camp areas, and 
playgrounds. 

Capability subclass: Ills. 


61C—Unison cobbly loam, 7 to 15 percent slopes. 
This soil is very deep, strongly sloping, and well 
drained. it is on broad terraces along streams in the 
Shenandoah Valley. Slopes are smooth and commonly 
are complex. Areas commonly are elongated or 
irregular in shape. They range from about 5 to 50 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 8 inches, brown cobbly loam 


Subsoil: 
8 to 19 inches, yellowish brown clay loam 
19 to 34 inches, yellowish brown, mottled clay 
34 to 52 inches, strong brown, mottled cobbly clay 
loam 
52 to 62 inches, red clay loam 


Included with this soil in mapping are the weil 
drained Braddock and moderately well drained Moomaw 
soils. These soils are in landscape positions similar to 
those of the Unison soil. The Braddock soils have a 
redder subsoil than that of the Unison soil. The 
Moomaw soils have a fragipan. Included soils make up 
about 10 percent of this unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Moderate 
Surface runoff: Rapid 

Erosion potential: High 

Organic matter content: Low to moderate 
Natural fertility: Low 
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Soil reaction: Very strongly acid to moderately acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Moderate 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are farmed. A few areas are 
wooded. 

This soil is moderately well suited to cultivated crops 
and hay. It can be tilled under optimum moisture 
conditions. The cobblestones in the surface layer, 
however, damage tillage equipment and interfere with 
planting and cultivation. The potential for erosion is a 
major management concern. Other management 
concerns are the need to increase the organic matter 
content of the surface layer and the need for 
applications of lime and fertilizer to offset the acidity 
and the low natural fertility of the soil. In cultivated 
areas conservation tillage, cover crops, and a cropping 
system that includes grasses and legumes can help to 
control runoff and erosion. Crop residue should be kept 
on the surface or incorporated into the plow layer. 

This soil is moderately well suited to pasture. 
Establishing and maintaining a mixture of grasses and 
legumes, using proper stocking rates, rotating grazing 
among pastures, deferring grazing, and applying lime 
and fertilizer increase the productivity and carrying 
capacity of the pastures. If the pasture is overgrazed, 
the runoff rate increases and erosion is excessive. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. Seeds and 
seedlings survive and grow well if competing vegetation 
is controlled. 

Low strength, the slope, the moderate permeability, 
the cobblestones, and the clayey subsoil are the main 
limitations affecting community development. The low 
strength limits the use of this soil for roadfill and for 
local roads and streets. The slope and the cobblestones 
limit the use of the soil for lawns and landscaping and 
most recreational uses. 

Capability subclass: IVs. 


62C—Wallen channery sandy loam, 7 to 15 percent 
slopes. This soil is moderately deep, strongly sloping, 
and somewhat excessively drained. It is on the sides of 
ridges in the mountains. Areas are long and winding 
and range from about 15 to 100 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 2 inches, very dark gray channery sandy loam 
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Subsoil: 
2 to 7 inches, dark yellowish brown channery sandy 
loam 
7 to 12 inches, yellowish brown channery sandy 
loam 
12 to 25 inches, yellowish brown very channery 
sandy loam 


Subsiratum: 
25 to 35 inches, yellowish brown extremely 
channery sandy loam 
35 inches, fractured sandstone bedrock 


Included with this soil in mapping are the well 
drained Berks, Gainesboro, and Lehew soils. The Berks 
soils are in landscape positions similar to those of the 
Wallen soil. They have less sand in the solum than the 
Wallen soil. The Gainesboro and Lehew soils have a 
redder hue throughout than the Wallen soil. Also 
included are rock outcrop and stony soils. Included 
areas make up about 25 percent of this unit. 


Important soil properties— 


Permeability: Moderately rapid 

Available water capacity: Very low 

Surface runoff: Rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used as woodland. A few 
small areas are used for cultivated crops or pasture. 

This soil is moderately well suited to cultivated crops 
and hay. The potential for erosion is a major 
management concern. The slope and the high content 
of rock fragments in the surface layer restrict the use of 
machinery and tillage equipment. Crops respond weil to 
applications of lime and fertilizer, but growth and yields 
are often limited by the very low available water 
capacity. In cultivated areas conservation tillage, cover 
crops, and a cropping system that includes grasses and 
legumes can help to control runoff and erosion and 
conserve moisture. Crop residue should be kept on the 
surface or incorporated into the plow layer. 

This soil is moderately well suited to pasture. 
Grasses and legumes respond well to applications of 
lime and fertilizer, but the very low available water 
capacity often limits yields and makes maintenance 
difficult. Applying lime and fertilizer, rotating grazing 
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among pastures, and deferring grazing increase the 
productivity and carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderate. The estimated production for northern red 
oak is 240 board feet per acre. Seedling survival and 
growth are often limited by the very low available water 
capacity and the low or medium natural fertility of the 
soil. Establishing skid trails on the contour helps to 
control erosion. 

The shallow depth to bedrock and the high content of 
rock fragments are the main limitations affecting 
community development. The shallow depth to bedrock 
especially limits the use of this soil as a site for sanitary 
facilities and for buildings. The rock fragments limit the 
use of this soil for lawns, camp and picnic areas, and 
playgrounds. 

Capability subclass: Ille. 


62D—Wallen channery sandy loam, 15 to 35 
percent slopes. This soil is moderately deep, 
moderately steep or steep, and somewhat excessively 
drained. It is on the sides of ridges in the mountains. 
Areas are long and winding and range from about 15 to 
100 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 2 inches, very dark gray channery sandy loam 


Subsoil: 
2 to 7 inches, dark yellowish brown channery sandy 
loam 
7 to 12 inches, yellowish brown channery sandy 
loam 
12 to 25 inches, yellowish brown very channery 
sandy loam 


Substratum: 
25 to 35 inches, yellowish brown extremely 
channery sandy loam 
35 inches, fractured sandstone bedrock 


Included with this soil in mapping are the well 
drained Berks, Gainesboro, and Lehew soils. The Berks 
soils are in landscape positions similar to those of the 
Wallen soil. They have less sand in the solum than the 
Wallen soil. The Gainesboro and Lehew soils have a 
redder hue throughout than the Wallen soil. Also 
included are rock outcrop and stony soils. Included 
areas make up about 25 percent of this unit. 


Important soil properties— 


Permeability: Moderately rapid 
Available water capacity: Very low 
Surface runoff: Very rapid 


Shenandoah County, Virginia 


Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used as woodland. A few 
small areas are used for pasture. 

This soil is poorly suited to cultivated crops and hay. 
The potential for erosion is a major management 
concern. The slope and the high content of rock 
fragments in the surface layer severely restrict the use 
of machinery and tillage equipment. 

This soil is poorly suited to pasture. Grasses and 
legumes respond well to applications of lime and 
fertilizer, but the very low available water capacity often 
limits yields and makes maintenance difficult. Applying 
lime and fertilizer, rotating grazing among pastures, and 
deferring grazing increase the productivity and carrying 
capacity of the pastures. 

The potential productivity for trees on this soil is 
moderate. The estimated production for northern red 
oak is 240 board feet per acre on north aspects and 
190 board feet per acre on south aspects. Seedling 
survival and growth are often limited by the very low 
available water capacity, the acidity, and the low or 
medium natural fertility of the soi!. The slope limits the 
safe operation of most woodland equipment. 
Establishing skid trails on the contour helps to control 
erosion. 

The shallow depth to bedrock and the slope are the 
main limitations affecting community development, 
especially sanitary facilities and building sites. The 
slope is a major limitation affecting most recreational 
uses. 

Capability subclass: Vle. 


63C—Wallen channery sandy loam, 2 to 15 percent 
slopes, very stony. This soil is moderately deep, gently 
sloping to strongly sloping, and somewhat excessively 
drained. It is on the sides of ridges in the mountains. 
Areas are long and winding and range from about 10 to 
50 acres. Stones about 10 to 24 inches in diameter and 
about 3 to 24 feet apart cover up to 3 percent of the 
surface. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 2 inches, very dark gray channery sandy loam 
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2 to 7 inches, dark yellowish brown channery sandy 
loam 
7 to 12 inches, yellowish brown channery sandy 
loam 
12 to 25 inches, yellowish brown very channery 
sandy loam 
Substratum: 


25 to 35 inches, yellowish brown extremely 
channery sandy loam 
35 inches, fractured sandstone bedrock 


Included with this soil in mapping are Drall and 
Lehew soils. The Drall soils are mostly near the 
boundary of the mapped areas. The Lehew soils are in 
landscape positions similar to those of the Wallen soil. 
They have a redder subsoil than the Wallen soil. Also 
included are rock outcrop, which is generally on 
ridgetops, and extremely stony soils at the head of 
drainageways. Included areas make up about 20 
percent of this unit. 


Important soil properties— 


Permeability: Moderately rapid 

Available water capacity: Very low 

Surface runoff: Medium or rapid 

Erosion potential: Medium 

Organic matter content: Low 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


All areas of this soil are used for woodland. Because 
of the slope and the large stones on the surface, the 
soil is unsuitable for farming. 

This soil is poorly suited to pasture. The large stones 
on the surface limit the use of machinery for managing 
and improving pasture. Establishing and maintaining a 
mixture of grasses and legumes, using proper stocking 
rates, rotating grazing among pastures, deferring 
grazing, and applying lime and fertilizer increase the 
productivity and carrying capacity of the pastures. 

The potential productivity for trees on this soil is 
moderate. The estimated production for northern red 
oak is 240 board feet per acre. Seedling survival and 
growth are limited by the very low available water 
capacity, the acidity, and the low or medium natural 
fertility of the soil. The slope and the large stones on 
the surface restrict the use of woodland equipment. 
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Establishing skid trails on the contour helps to control 
erosion. 

The depth to bedrock, the slope, and the large 
stones on the surface limit the use of this soil for 
sanitary facilities, building site development, and local 
roads and streets. The slope and the large stones on 
the surface are limitations affecting camp and picnic 
areas and playgrounds. 

Capability subclass: VIls. 


63D—Wallen channery sandy loam, 15 to 35 
percent slopes, very stony. This soil is moderately 
deep, moderately steep or steep, and somewhat 
excessively drained. It is on the sides of ridges in the 
mountains. Areas are long and winding and range from 
about 20 to 300 acres. Stones about 10 to 24 inches in 
diameter and about 3 to 24 feet apart cover up to 3 
percent of the surface. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 2 inches, very dark gray channery sandy loam 


Subsoil: 
2 to 7 inches, dark yellowish brown channery sandy 
joam 
7 to 12 inches, yellowish brown channery sandy 
loam 
12 to 25 inches, yellowish brown very channery 
sandy loam 


Substratum: 
25 to 35 inches, yellowish brown extremely 
channery sandy loam 
35 inches, fractured sandstone bedrock 


Included with this soil in mapping are Drall and 
Lehew soils. The Drall soils are mostly near the 
boundary of the mapped areas. The Lehew soils are in 
landscape positions similar to those of the Wallen soil. 
They have a redder subsoil than the Wallen soil. Also 
included are rock outcrop, which is generally on 
ridgetops, and extremely stony soils at the head of 
drainageways. Included areas make up about 20 
percent of this unit. 


Important soil properties— 


Permeability: Moderately rapid 

Available water capacity: Very low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matier content: Low 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 
Depth to bedrock: 20 to 40 inches 
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Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


All areas of this soil are used as woodland. Because 
of the slope and the large stones on the surface, the 
soil is unsuitable for farming. 

This soil is poorly suited to pasture. The large stones 
on the surface and the slope limit the use of machinery 
for managing and improving pasture. Establishing and 
maintaining a mixture of grasses and legumes, using 
proper stocking rates, rotating grazing among pastures, 
deferring grazing, and applying lime and fertilizer 
increase the productivity and carrying capacity of the 
pastures. 

The potential productivity for trees on this soil is 
moderate. The estimated production for northern red 
oak is 240 board feet per acre on north aspects and 
190 board feet per acre on south aspects. Seedling 
survival and growth are limited by the very low available 
water capacity, the acidity, and the low or medium 
natural fertility of the soil. The slope and the large 
stones on the surface restrict the use of woodland 
equipment. Establishing skid trails on the contour helps 
to control erosion. 

The depth to bedrock, the large stones on the 
surface, and the slope are limitations affecting sanitary 
facilities and building site development. The slope is a 
limitation affecting local roads and streets. The slope 
and the large stones on the surface are limitations 
affecting camp and picnic areas and playgrounds. 

Capability subclass: Vils. 


63E—Wallen channery sandy loam, 35 to 55 
percent slopes, very stony. This soil is moderately 
deep, very steep, and somewhat excessively drained. It 
is on the sides of ridges in the mountains. Areas are 
long and winding and range from about 5 to 100 acres. 
Stones about 10 to 24 inches in diameter and about 3 
to 24 feet apart cover 3 to 15 percent of the surface. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 2 inches, very dark gray channery sandy loam 


Subsoil: 
2 to 7 inches, dark yellowish brown channery sandy 
loam 
7 to 12 inches, yellowish brown channery sandy 
loam 
12 to 25 inches, yellowish brown very channery 
sandy loam 
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Substratum: 
25 to 35 inches, yellowish brown extremely 
channery sandy loam 
35 inches, fractured sandstone bedrock 


included with this soil in mapping are Drall and 
Lehew soils. The Drall soils are mostly near the 
boundary of the mapped areas. The Lehew soils are in 
landscape positions similar to those of the Wallen soil. 
They have a redder subsoil than the Wallen soil. Also 
included are rock outcrop, which is generally on 
ridgetops, and extremely stony soils at the head of 
drainageways. Included areas make up about 20 
percent of this unit. 


Important soil properties— 


Permeability: Moderately rapid 

Available water capacity: Very low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil in the George Washington 
National Forest are used as woodiand. A few small 
areas are on private land. Because of the slope and the 
large stones on the surface, the soil is unsuitable for 
farming. 

The potential productivity for trees on this soil is 
moderate. The estimated production for northern red 
oak is 240 board feet per acre on north aspects and 
190 board feet per acre on south aspects. Seedling 
survival and growth are limited by the very low available 
water capacity, the acidity, and the low or medium 
natural fertility. The slope and the large stones on the 
surface severely restrict the use of woodland 
equipment. 

The depth to bedrock, the slope, and the large 
stones on the surface are limitations affecting sanitary 
facilities and building site development. The depth to 
bedrock and the slope are limitations affecting local 
roads and streets. The slope and the large stones on 
the surface limit the development of most recreational 
uses. 

Capability subclass: Vlls. 


64D—Wallen channery sandy loam, 15 to 35 
percent slopes, extremely stony. This soil is 
moderately deep, moderately steep or steep, and 


101 


somewhat excessively drained. It is on the sides of 
ridges in the mountains. Areas are long and winding 
and range from about 10 to 100 acres. Stones about 10 
to 24 inches in diameter and about 1.5 to 3.0 feet apart 
cover about 3 to 15 percent of the surface. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 2 inches, very dark gray channery sandy loam 


Subsoil: 
2 to 7 inches, dark yellowish brown channery sandy 
loam 
7 to 12 inches, yellowish brown channery sandy 
loam 
12 to 25 inches, yellowish brown very channery 
sandy loam 


Substratum: 
25 to 35 inches, yellowish brown extremely 
channery sandy loam 
35 inches, fractured sandstone bedrock 


Included with this soil in mapping are Drall and 
Lehew soils. The Drall soils are mostly near the 
boundary of the mapped areas. The Lehew soils are in 
landscape positions similar to those of the Wallen soil. 
They are redder in color than the Wallen soil. Also 
included are rock outcrop, which is generally on 
ridgetops, and rubbly soils at the head of drainageways. 
included areas make up about 20 percent of this unit. 


Important soil properties— 


Permeability: Moderately rapid 

Available water capacity: Very low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


All areas of this soil are in the George Washington 
National Forest and are used as woodland. Because of 
the slope and the large stones on the surface, the soil 
is unsuitable for farming. 

The potential productivity for trees on this soil is 
moderate. The estimated production for northern red 
oak is 240 board feet per acre on north aspects and 
190 board feet per acre on south aspects. Seedling 
survival and growth are limited by the very low available 
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water capacity, the acidity, and the low or medium 
natural fertility. The slope and the large stones on the 
surface severely restrict the use of woodland 
equipment. 

The depth to bedrock, the slope, and the large 
stones on the surface limit the use of this soil for 
sanitary facilities and building site development. The 
depth to bedrock and the slope are limitations affecting 
local roads and streets. The slope and the large stones 
on the surface limit the development of most 
recreational uses. 

Capability subclass: VIls. 


64E—Wallen channery sandy loam, 35 to 55 
percent slopes, extremely stony. This soil is 
moderately deep, very steep, and somewhat 
excessively drained. It is on the sides of ridges in the 
mountains. Areas are long and winding and range from 
about 10 to 100 acres. Stones about 10 to 24 inches in 
diameter and about 1.5 to 3.0 feet apart cover 3 to 15 
percent of the surface. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 2 inches, very dark gray channery sandy loam 


Subsoil: 
2 to 7 inches, dark yellowish brown channery sandy 
loam 
7 to 12 inches, yellowish brown channery sandy 
loam 
12 to 25 inches, yellowish brown very channery 
sandy loam 


Substratum: 
25 to 35 inches, yellowish brown extremely 
channery sandy loam 
35 inches, fractured sandstone bedrock 


Included with this soil in mapping are Drall and 
Lehew soils. The Drall soils are mostly near the 
boundary of the mapped areas. The Lehew soils are in 
landscape positions similar to those of the Wallen soil. 
They are redder in color than the Wallen soil. Also 
included are rock outcrop, which is generally on 


ridgetaps, and rubbly soils at the head of drainageways. 


Included areas make up about 20 percent of this unit. 
Important soil properties— 


Permeability: Moderately rapid 
Available water capacity: Very low 
Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 
Natural fertility: Low or medium 


Soil Survey 


Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used as woodland. 
Because of the slope and the large stones on the 
surface, the soil is unsuitable for farming. 

The potential productivity for trees on this soil is 
moderate. The estimated production for northern red 
oak is 240 board feet per acre on north aspects and 
190 board feet per acre on south aspects. Seedling 
survival and growth are limited by the very low available 
water capacity, the acidity, and the low or medium 
natural fertility. The slope and the large stones on the 
surface severely restrict the use of woodland 
equipment. 

The slope, the depth to bedrock, and the large 
stones on the surface are limitations affecting sanitary 
facilities, building site development, and recreational 
development. 

Capability subclass: VIls. 


64F—Wallen channery sandy loam, 55 to 70 
percent slopes, extremely stony. This soil is 
moderately deep, very steep, and somewhat 
excessively drained. It is on the sides of ridges in the 
mountains. Areas are long and winding and range from 
about 10 to 100 acres. Stones about 10 to 24 inches in 
diameter and about 1.5 to 3.0 feet apart cover 3 to 15 
percent of the surface. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 2 inches, very dark gray channery sandy loam 


Subsoil: 
2 to 7 inches, dark yellowish brown channery sandy 
loam 
7 to 12 inches, yellowish brown channery sandy 
loam 
12 to 25 inches, yellowish brown very channery 
sandy loam 


Substratum: 
25 to 35 inches, yellowish brown extremely 
channery sandy loam 
35 inches, fractured sandstone bedrock 


Included with this soil in mapping are Drall and 
Lehew soils. The Drall soils are mostly near the 
boundary of the mapped areas. The Lehew soils are in 
landscape positions similar to those of the Wallen soil. 
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They are redder in color than the Wallen soil. Also 
included are rock outcrop, which is generally on 
ridgetops, and rubbly soils at the head of drainageways. 
Included areas make up about 20 percent of this unit. 


Important soil properties— 


Permeability: Moderately rapid 

Available water capacity: Very low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used as woodland. 
Because of the slope and the large stones on the 
surface, the soil is unsuitable for farming, community 
development, or recreational uses. 

The potential productivity for trees on this soil is 
moderate. The estimated production for northern red 
oak is 240 board feet per acre on north aspects and 
190 board feet per acre on south aspects. Seedling 
survival and growth are limited by the very low available 
water capacity, the acidity, and the low or medium 
natural fertility. The slope and the large stones on the 
surface severely restrict the use of woodland 
equipment. 

Capability subclass: VIls. 


65C—Wallen-Lehew complex, 2 to 15 percent 
slopes, very stony. These are moderately deep, gently 
slaping to strongly sloping, excessively drained soils on 
the summits and side slopes of ridges in the mountains. 
They occur as areas so closely intermingled that it was 
not practical to map them separately. This map unit is 
about 40 percent Wallen soil, 40 percent Lehew soil, 
and 20 percent other soils and rock outcrop. Areas are 
long and winding and range from about 10 to 150 
acres. Stones about 10 to 24 inches in diameter and 
about 3 to 24 feet apart cover up to 3 percent of the 
surface. 

A typical profile of the Wallen soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 2 inches, very dark gray channery sandy loam 


Subsoil: 
2 to 7 inches, dark yellowish brown channery sandy 
loam 
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7 to 12 inches, yellowish brown channery sandy 
loam 

12 to 25 inches, yellowish brown very channery 
sandy loam 


Substratum: 
25 to 35 inches, yellowish brown extremely 
channery sandy loam 
35 inches, fractured sandstone bedrock 


A typical profile of the Lehew soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 2 inches, dark gray channery loam 
2 to 4 inches, dark brown channery loam 


Subsoil: 
4 to 12 inches, reddish brown channery fine sandy 
loam 
12 to 20 inches, reddish brown very channery fine 
sandy loam 


Substratum: 
20 to 24 inches, reddish brown very channery fine 
sandy loam 
24 inches, sandstone bedrock 


Included with these soils in mapping are Drall soils 
and sandstone rock outcrop. The Drall soils are along 
drainageways, and the rock outcrop occurs mostly near 
the ridgetops. Also included are extremely stony soils 
along steep drainageways. 


Important properties of the Wallen soil— 


Permeability: Moderately rapid 

Available water capacity: Very |ow 

Surface runoff: Medium or rapid 

Erosion potential: Medium 

Organic matter content: Low 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Important properties of the Lehew soil— 


Permeability: Moderately rapid or rapid 
Available water capacity: Very low 

Surface runoff: Medium or rapid 

Erosion potential: Medium 

Organic matter content: Low to moderate 
Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 
Depth to bedrock: 20 to 40 inches 
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Shrink-sweil potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


All areas of these soils are forested. Because of the 
large stones on the surface, the soils are unsuitable for 
cultivated crops. 

This map unit is poorly suited to pasture. The large 
stones on the surface limit the use of machinery for 
managing and improving pasture. 

The potential productivity for trees on these soils is 
moderate. The estimated production for northern red 
oak is 240 board feet per acre on the Wallen soil and 
250 board feet per acre on the Lehew soil. The survival 
of seeds and seedlings is limited by the very low 
available water capacity. Logging roads should be 
constructed on the contour to minimize the hazard of 
erosion. 

The large stones, the rock outcrop, and the depth to 
bedrock are limitations affecting sanitary facilities, 
building site development, and most recreational uses. 

Capability subclass: VIls. 


65D—Wallen-Lehew complex, 15 to 35 percent 
slopes, very stony. These are moderately deep, 
moderately steep or steep, excessively drained soils on 
the sides of ridges in the mountains. They occur as 
areas so closely intermingled that it was not practical to 
map them separately. This map unit is about 40 percent 
Wallen soil, 40 percent Lehew soil, and 20 percent 
other soils and rock outcrop. Areas are long and 
winding and range from about 10 to 150 acres. Stones 
about 10 to 24 inches in diameter and about 3 to 24 
feet apart cover up to 3 percent of the surface. 

A typical profile of the Wallen soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 2 inches, very dark gray channery sandy loam 


Subsoil: 
2 to 7 inches, dark yellowish brown channery sandy 
loam 
7 to 12 inches, yellowish brown channery sandy 
loam 
12 to 25 inches, yellowish brown very channery 
sandy loam 
Substratum: 


25 to 35 inches, yellowish brown extremely 
channery sandy loam 
35 inches, fractured sandstone bedrock 


A typical profile of the Lehew soil has the following 
sequence of layers, textures, and colors— 


Soil Survey 


Surface layer: 
0 to 2 inches, dark gray channery loam 
2 to 4 inches, dark brown channery loam 


Subsoil: 
4 to 12 inches, reddish brown channery fine sandy 
loam 
12 to 20 inches, reddish brown very channery fine 
sandy loam 


Substratum: 
20 to 24 inches, reddish brown very channery fine 
sandy loam 
24 inches, sandstone bedrock 


Included with these soils in mapping are Drall soils 
and sandstone rock outcrop. The Draill soils are along 
drainageways, and the rock outcrop occurs mostly near 
the ridgetops. Also included are extremely stony soils 
along steep drainageways. 


Important properties of the Wallen soil— 


Permeability: Moderately rapid 

Available water capacity: Very low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Important properties of the Lehew soil— 


Permeability: Moderately rapid or rapid 

Available water capacity: Very low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


All areas of these soils are forested. Because of the 
large stones on the surface and the slope, the soils are 
unsuitable for cultivated crops. 

This map unit is poorly suited to pasture. The large 
stones and the slope limit the use of machinery for 
managing and improving pasture. 

The potential productivity for trees on these soils is 
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moderate on north and south aspects. On north aspects 
the estimated production for northern red oak is 240 
board feet per acre on the Wallen soil and 250 board 
feet per acre on the Lehew soil. On south aspects it is 
190 board feet per acre on the Wallen soil and 204 
board feet per acre on the Lehew soil. The slope and 
the large stones on the surface limit these soils for most 
forest management practices and limit the use of 
conventional logging equipment. The survival of seeds 
and seedlings is limited by the very low available water 
capacity and the high content of rock fragments. 
Logging roads should be constructed on the contour to 
minimize the hazard of erosion. 

The large stones, the rock outcrop, the depth to 
bedrock, and the slope are limitations affecting building 
site development, sanitary facilities, and most 
recreational uses. 

Capability subclass: Vile. 


65E—Wallen-Lehew complex, 35 to 55 percent 
slopes, very stony. These are moderately deep, very 
steep, excessively drained soils on the sides of ridges 
in the mountains. They occur as areas so closely 
intermingled that it was not practical to map them 
separately. This map unit is about 40 percent Wallen 
soil, 40 percent Lehew soil, and 20 percent other soils 
and rock outcrop. Areas are long and winding and 
range from about 10 to 150 acres. Stones about 10 to 
24 inches in diameter and about 3 to 24 feet apart 
cover up to 3 percent of the surface. 

A typical profile of the Wallen soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 2 inches, very dark gray channery sandy loam 


Subsoil: 
2 to 7 inches, dark yellowish brown channery sandy 
loam 
7 to 12 inches, yellowish brown channery sandy 
loam 
12 to 25 inches, yellowish brown very channery 
sandy loam 


Substratum: 
25 to 35 inches, yellowish brown extremely 
channery sandy loam 
35 inches, fractured sandstone bedrock 


A typical profile of the Lehew soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 2 inches, dark gray channery loam 
2 to 4 inches, dark brown channery loam 
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Subsoil: 
4 to 12 inches, reddish brown channery fine sandy 
loam 
12 to 20 inches, reddish brown very channery fine 
sandy loam 
Substratum: 
20 to 24 inches, reddish brown very channery fine 
sandy loam 


24 inches, sandstone bedrock 


Included with these soils in mapping are Drall soils 
and sandstone rock outcrop. The Drall soils are along 
drainageways, and the rock outcrop occurs mostly near 
the ridgetops. Also included are extremely stony soils 
along drainageways. 


Important properties of the Wallen soil— 


Permeability: Moderately rapid 

Available water capacity: Very low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


important properties of the Lehew soil— 


Permeability: Moderately rapid or rapid 

Available water capacity: Very low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


All areas of this map unit are forested. Most of the 
acreage is in the George Washington National Forest. 
Because of the large stones on the surface and the 
slope, the soils are unsuitable for cultivated crops and 
pasture. 

The potential productivity for trees on these soils is 
moderate on north and south aspects. On north aspects 
the estimated production for northern red oak is 240 
board feet per acre on the Wallen soil and 250 board 
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feet per acre on the Lehew soil. On south aspects it is 
190 board feet per acre on the Wallen soil and 204 
board feet per acre on the Lehew soil. The slope and 
the large stones on the surface limit these soils for most 
forest management practices and limit the use of 
conventional logging equipment. Seedling mortality and 
the equipment limitation are factors that affect forestry 
management. Logging roads should be constructed on 
the contour to minimize the hazard of erosion. 

The large stones, the rock outcrop, the depth to 
bedrock, and the slope are limitations affecting building 
site development, sanitary facilities, and most 
recreational uses. 

Capability subclass: Vile. 


66E—Wallen-Lehew complex, 35 to 55 percent 
slopes, extremely stony. These are moderately deep, 
very steep, excessively drained soils on the sides of 
ridges in the mountains. They occur as areas so closely 
intermingled that it was not practical to map them 
separately. This complex is about 40 percent Wallen 
soil, 40 percent Lehew soil, and 20 percent other soils 
and rock outcrop. Areas are long and winding and 
range from 10 to 100 acres. Stones about 10 to 24 
inches in diameter and about 1.5 to 3.0 feet apart cover 
3 to 15 percent of the surface. 

A typical profile of the Wallen soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 2 inches, very dark gray channery sandy loam 


Subsoil: 
2 to 7 inches, dark yellowish brown channery sandy 
loam 
7 to 12 inches, yellowish brown channery sandy 
loam 
12 to 25 inches, yellowish brown very channery 
sandy loam 
Substratum: 


25 to 35 inches, yellowish brown extremely 
channery sandy loam 
35 inches, fractured sandstone bedrock 


A typical profile of the Lehew soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 2 inches, dark gray channery loam 
2 to 4 inches, dark brown channery loam 


Subsoil: 
4 to 12 inches, reddish brown channery fine sandy 
loam 
12 to 20 inches, reddish brown very channery fine 
sandy loam 


Soil Survey 


Substratum: 
20 to 24 inches, reddish brown very channery fine 
sandy loam 
24 inches, sandstone bedrock 


Included with these soils in mapping are Drall soils 
and sandstone rock outcrop. The Drall soils are along 
drainageways, and the rock outcrop occurs mostly near 
the ridgetops. Also included are rubbly soils on toe 
slopes and along drainageways. 


Important properties of the Wallen soil— 


Permeability: Moderately rapid 

Available water capacity: Very low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Important properties of the Lehew soil— 


Permeability: Moderately rapid or rapid 

Available water capacity: Very low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


All areas of this map unit are forested. Most of the 
acreage is in the George Washington National Forest. 
Because of the large stones on the surface and the 
slope, the soils are unsuitable for farming. 

The potential productivity for trees on these soils is 
moderate on north and south aspects. On north aspects 
the estimated production for northern red cak is 240 
board feet per acre on the Wallen soil and 250 board 
feet per acre on the Lehew soil. On south aspects it is 
190 board feet per acre on the Wallen soil and 204 
board feet per acre on the Lehew soil. The slope and 
the stones on the surface limit these soils for most 
forest management practices and limit the use of 
conventional logging equipment. The survival of seeds 
and seedlings is limited by the very low available water 
capacity. Logging roads should be constructed on the 
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contour to minimize the hazard of erosion. 

The large stones, the rock outcrop, and the slope are 
limitations affecting building site development, sanitary 
facilities, and recreational uses. 

Capability subclass: Vlle. 


66F—Wallen-Lehew complex, 55 to 70 percent 
slopes, extremely stony. These are moderately deep, 
very steep, excessively drained soils on the sides of 
ridges in the mountains. They occur as areas so closely 
intermingled that it was not practical to map them 
separately. This map unit is about 40 percent Wallen 
soil, 40 percent Lehew soil, and 20 percent other soils 
and rock outcrop. Areas are long and winding and 
range from about 10 to 150 acres. Stones up to 2 feet 
in diameter cover 15 to 50 percent of the surface. 

A typical profile of the Wallen soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 2 inches, very dark gray channery sandy loam 


Subsoil: 
2 to 7 inches, dark yellowish brown channery sandy 
loam 
7 to 12 inches, yellowish brown channery sandy 
loam 
12 to 25 inches, yellowish brown very channery 
sandy loam 
Substratum: 


25 to 35 inches, yellowish brown extremely 
channery sandy loam 
35 inches, fractured sandstone bedrock 


A typical profile of the Lehew soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 2 inches, very dark gray channery sandy loam 
2 to 4 inches, dark brown channery loam 


Subsoil: 
4 to 12 inches, reddish brown channery fine sandy 
loam 
12 to 20 inches, reddish brown very channery fine 
sandy loam 


Substratum: 
20 to 24 inches, reddish brown very channery fine 
sandy loam 
24 inches, sandstone bedrock 


Included with these soils in mapping are Drall soils 
and sandstone rock outcrop. The Drall soils are mostly 
in drainageways. Also included are rubbly soils on toe 
slopes and along drainageways. 
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Important properties of the Wallen soil— 


Permeability: Moderately rapid 

Available water capacity: Very low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Important properties of the Lehew soil— 


Permeability: Moderately rapid or rapid 

Available water capacity: Very low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


All areas of this map unit are in the George 
Washington National Forest and are used as woodland. 
The potential productivity for trees on these soils is 
moderate on north and south aspects. On north aspects 

the estimated production for northern red oak is 240 
board feet per acre on the Wallen soil and 250 board 
feet per acre on the Lehew soil. On south aspects it is 
190 board feet per acre on the Wallen soil and 204 
board feet per acre on the Lehew soil. The slope and 
the large stones on the surface limit these soils for most 
forest management practices and limit the use of — 
conventional logging equipment. The survival of seeds 
and seedlings is limited by the very low available water 
capacity. Logging roads are difficult to construct 
because of the slope. 

The large stones, the rock outcrop, and the slope are 
limitations affecting building site development, sanitary 
facilities, and most recreational uses. 

Capability subclass: Vlle. 


67F—Weikert channery silt loam, 55 to 70 percent 
slopes. This soil is shallow, very steep, and well 
drained. It is on the sides of ridges in the mountains. 
Areas commonly are long and winding and range from 
about 5 to 35 acres. 
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A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 3 inches, yellowish brown channery silt loam 


Subsoil: 
3 to 16 inches, yellowish brown very channery silt 
loam 


Substratum: 
16 inches, acid shale bedrock 


Included with this soil in mapping are small 
intermingled areas of Berks soils. These soils are in 
landscape positions similar to those of the Weikert soil. 
They are deeper over bedrock than the Weikert soil. 
Also included are soils that are wetter than the Weikert 
soil, extremely stony areas along drainageways, and 
small areas of rock outcrop throughout the unit. 
Included areas make up about 20 percent of this unit. 


Important soil properties— 


Permeability: Moderately rapid 

Available water capacity: Very low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 10 to 20 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


All areas of this soil are wooded. Because of the 
slope, the soil is unsuitable for cultivated crops and 
pasture. 

The potential productivity for trees on this soil is 
moderate. The estimated production for northern red 
oak is 250 board feet per acre on north aspects and 
210 board feet per acre on south aspects. The survival 
of seeds and seedlings is affected by the very low 
available water capacity. The slope limits the safe 
operation of most conventional logging equipment. 

The slope and the depth to bedrock are limitations 
affecting building site development, sanitary facilities, 
and most recreational uses. 

Capability subclass: Vile. 


68D—Weikert-Berks complex, 15 to 35 percent 
slopes. These are moderately steep or steep, well 
drained soils on the sides of ridges in the mountains. 
They occur as areas so intermingled that it was not 
practical to map them separately. This map unit is about 
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50 percent shallow Weikert soil, 40 percent moderately 
deep Berks soil, and 10 percent other soils and rock 
outcrop. Areas commonly are long and winding and 
range from about 5 to 200 acres. 

A typical profile of the Weikert soil has the following 
sequence of layers, textures, and colors— 


Surface layer. 
0 to 3 inches, yellowish brown channery silt loam 


Subsoil: 
3 to 16 inches, yellowish brown very channery silt 
loam 


Substratum: 
16 inches, acid shale bedrock 


A typical profile of the Berks soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 7 inches, yellowish brown channery silt loam 


Subsoil: 
7 to 16 inches, yellowish brown very channery silt 
loam 
16 to 33 inches, yellowish brown extremely 
channery silt loam 


Substratum: 
33 to 37 inches, yellowish brown extremely 
channery silt loam 
37 inches, hard, acid shale bedrock 


Included with these soils in mapping are Gilpin soils. 
These included soils are on narrow ridgetops. Also 
included are wetter soils and extremely stony soils 
along drainageways, rock outcrop throughout the unit, 
and soils that are more than 40 inches deep over 
bedrock and that occur at the toe of steep shale slopes. 


Important properties of the Weikert soil— 


Permeability: Moderately rapid 

Available water capacity: Very low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 10 to 20 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Important properties of the Berks soil— 


Permeability: Moderate 
Available water capacity: Very low 
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Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of these soils are wooded. A few areas 
are used for pasture. 

These soils are not suited to cultivated crops. They 
are droughty during the growing season, and the 
potential for erosion is a major management concern. 
The slope limits the safe operation of most farm 
equipment. 

These soils are poorly suited to pasture. Establishing 
and maintaining a mixture of grasses and legumes and 
preventing overgrazing are the major concerns in 
managing pasture. Proper stocking rates, rotation of 
grazing among pastures, timely deferment of grazing, 
and applications of lime and fertilizer help to maintain 
the productivity and carrying capacity of the pastures. If 
the pasture is overgrazed, the runoff rate increases and 
erosion is excessive. 

The potential productivity for trees is moderate on 
south aspects of the Weikert and Berks soils. On north 
aspects it is moderate on the Weikert soil and 
moderately high on the Berks soil. On north aspects the 
estimated production for northern red oak is 250 board 
feet per acre on the Weikert soil and 240 board feet per 
acre on the Berks soil. On south aspects it is 210 board 
feet per acre on the Weikert soil and 275 board feet per 
acre on the Berks soil. The survival of seeds and 
seedlings is affected by the very low available water 
capacity. Logging roads and skid trails should be laid 
out on the contour to reduce the concentration of runoff 
and thereby control erosion. 

The slope and the depth to bedrock are limitations 
affecting community development. They especially limit 
the use of these soils for sanitary facilities, building site 
development, camp areas, picnic areas, and 
playgrounds. 

Capability subclass: Vle. 


68E—Weikert-Berks complex, 35 to 55 percent 
slopes. These are very steep, well drained soils on the 
side slopes of foothills and ridges in the mountains. 
They occur as areas so intermingled that it was not 
practical to map them separately. This map unit is about 
50 percent shallow Weikert soil, 40 percent moderately 
deep Berks soil, and 10 percent other soils and rock 
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outcrop. Areas commonly are long and winding and 
range from about 5 to 125 acres. 

A typical profile of the Weikert soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 3 inches, yellowish brown channery silt loam 


Subsoil: 
3 to 16 inches, yellowish brown very channery silt 
loam 


Substratum: 
16 inches, acid shale bedrock 


A typical profile of the Berks soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 7 inches, yellowish brown channery silt loam 


Subsoil: 
7 to 16 inches, yellowish brown very channery silt 
loam 
16 to 33 inches, yellowish brown extremely 
channery silt loam 


Substratum: 
33 to 37 inches, yellowish brown extremely 
channery silt loam 
37 inches, hard, acid shale bedrock 


Included with these soils in mapping are Gilpin soils. 
These included soils are on narrow ridgetops. Also 
included are wetter soils and extremely stony soils 
along drainageways and areas of rock outcrop 
throughout the unit. 


Important properties of the Weikert soil— 


Permeability: Moderately rapid 

Available water capacity: Very low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 10 to 20 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Important properties of the Berks soil— 


Permeability: Moderate 

Available water capacity: Very low 
Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 


110 


Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of these soils are wooded and are in the 
George Washington National Forest. Because of the 
slope, the soils are unsuitable for farming. 

These soils are poorly suited to pasture. The slope 
limits the use of machinery for managing and improving 
pasture. If the soils are used for pasture, establishing 
and maintaining a mixture of grasses and legumes and 
preventing overgrazing are the major management 
concerns. Proper stocking rates, rotation of grazing 
among pastures, timely deferment of grazing, and 
applications of lime and fertilizer help to maintain the 
productivity and carrying capacity of the pastures. If the 
pasture is overgrazed, the runoff rate increases and 
erosion is excessive. 

The potential productivity for trees is moderate on 
south aspects of the Weikert and Berks soils. On north 
aspects it is moderate on the Weikert soil and 
moderately high on the Berks soil. On north aspects the 
estimated production for northern red oak is 250 board 
feet per acre on the Weikert soil and 240 board feet per 
acre on the Berks soil. On south aspects it is 210 board 
feet per acre on the Weikert soil and 275 board feet per 
acre on the Berks soil. The survival of seeds and 
seedlings is affected by the very low available water 
capacity. The slope limits the use of conventional 
logging equipment. Logging roads and skid trails should 
be laid out on the contour to reduce the concentration 
of runoff and thereby control erosion. 

The slope and the depth to bedrock are the major 
limitations affecting community development. They 
especially limit the use of these soils for sanitary 
facilities, building site development, camp areas, picnic 
areas, and playgrounds. 

Capability subclass: Vile. 


69D—Weikert-Berks complex, 15 to 35 percent 
slopes, very stony. These are moderately steep or 
steep, well drained soils on the side slopes of foothills 
and ridges in the mountains. They occur as areas so 
intermingled that it was not practical to map them 
separately. This map unit is about 40 percent shallow 
Weikert soil, 40 percent moderately deep Berks soil, 
and 20 percent other soils and rock outcrop. Areas 
commonly are long and winding and range from about 5 
to 150 acres. Stones about 10 to 24 inches in diameter 
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and about 3 to 24 feet apart cover up to 3 percent of 
the surface. 

A typical profile of the Weikert soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 3 inches, yellowish brown channery silt loam 


Subsoil: 
3 to 16 inches, yellowish brown very channery silt 
loam 


Substratum: 
16 inches, acid shale bedrock 


A typical profile of the Berks soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 7 inches, yellowish brown channery silt loam 


Subsoil: 
7 to 16 inches, yellowish brown very channery silt 
loam 
16 to 33 inches, yellowish brown extremely 
channery silt loam 


Substratum: 
33 to 37 inches, yellowish brown extremely 
channery silt loam 
37 inches, hard, acid shale bedrock 


Included with these soils in mapping are Gilpin soils. 
These included soils are on narrow ridgetops. Also 
included are stony and nonstony soils, extremely stony 
soils along drainageways, rock outcrop, and soils that 
have slopes of less than 15 percent. 


Important properties of the Weikert soil— 


Permeability: Moderately rapid 

Available water capacity: Very low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 10 to 20 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Important properties of the Berks soil— 


Permeability: Moderate 

Available water capacity: Very low 
Surface runoff: Very rapid 

Erosion potential: High 
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Organic matter content: Low 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of these soils are wooded. Because of 
the slope and the large stones on the surface, the soils 
are unsuitable for cultivated crops. 

These soils are poorly suited to pasture. The slope 
and the large stones on the surface limit the use of 
machinery for managing and improving pasture. If the 
soil is used for pasture, establishing and maintaining a 
mixture of grasses and legumes and preventing 
overgrazing are the major management concerns. 
Proper stocking rates, rotation of grazing among 
pastures, timely deferment of grazing, and applications 
of lime and fertilizer help to maintain the productivity 
and carrying capacity of the pastures. If the pasture is 
overgrazed, the runoff rate increases and erosion is 
excessive. 

The potential productivity for trees is moderate on 
south aspects of the Weikert and Berks soils. On north 
aspects it is moderate on the Weikert soil and 
moderately high on the Berks soil. On north aspects the 
estimated production for northern red oak is 250 board 
feet per acre on the Weikert soil and 240 board feet per 
acre on the Berks soil. On south aspects it is 210 board 
feet per acre on the Weikert soil and 275 board feet per 
acre on the Berks soil. The survival of seeds and 
seedlings is affected by the very low available water 
capacity of both soils, the restricted rooting depth of the 
Weikert soil, and the large amount of rock fragments in 
the Berks soil. Logging roads and skid trails should be 
laid out on the contour to reduce the concentration of 
runoff and thereby contro! erosion. 

The slope and the depth to bedrock are limitations 
affecting community development. They especially limit 
the use of these soils for sanitary facilities, building site 
development, camp areas, picnic areas, and 
playgrounds. 

Capability subclass: Vlle. 


69F—Weikert-Berks complex, 35 to 70 percent 
slopes, very stony. These are very steep, well drained 
soils on the side slopes of foothills and ridges in the 
mountains. They occur as areas so intermingled that it 
was not practical to map them separately. This map unit 
is about 50 percent shallow Weikert soil, 40 percent 
moderately deep Berks soil, and 10 percent other soils 
and rock outcrop. Areas commonly are long and 
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winding and range from about 5 to 250 acres. Stones 
about 10 to 24 inches in diameter and about 3 to 24 
feet apart cover up to 3 percent of the surface. 

A typical profile of the Weikert soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 3 inches, yellowish brown channery silt loam 


Subsoil: 
3 to 16 inches, yellowish brown very channery silt 
loam 


Substratum: 
16 inches, acid shale bedrock 


A typical profile of the Berks soil has the following 
sequence of layers, textures, and colors— 


Surface layer: 
0 to 7 inches, yellowish brown channery silt loam 


Subsoil: 
7 to 16 inches, yellowish brown very channery silt 
loam 
16 to 33 inches, yellowish brown extremely 
channery silt loam 


Substratum: 
33 to 37 inches, yellowish brown extremely 
channery silt loam 
37 inches, hard, acid shale bedrock 


Included with these soils in mapping are Gilpin soils. 
These included soils are on narrow ridgetops. Also 
included are wetter soils and extremely stony soils 
along drainageways and areas of rock outcrop 
throughout the unit. 


Important properties of the Weikert soil— 


Permeability: Moderately rapid 

Available water capacity: Very low 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low to moderate 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 10 to 20 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Important properties of the Berks soil— 


Permeability: Moderate 

Available water capacity: Very low 
Surface runoff: Very rapid 

Erosion potential: High 
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Organic matter content: Low 

Natural fertility: Low or medium 

Soil reaction: Very strongly acid or strongly acid 

Depth to bedrock: 20 to 40 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of these soils are wooded. Because of 
the slope and the large stones on the surface, the soils 
are unsuitable for cultivated crops and pasture. 

The potential productivity for trees is moderate on 
south aspects of the Weikert and Berks soils. On north 
aspects it is moderate on the Weikert soil and 
moderately high on the Berks soil. On north aspects the 
estimated production for northern red oak is 250 board 
feet per acre on the Weikert soil and 240 board feet per 
acre on the Berks soil. On south aspects it is 210 board 
feet per acre on the Weikert soil and 275 board feet per 
acre on the Berks soil. The survival of seeds and 
seedlings is affected by the very low available water 
capacity. The slope limits forest management practices 
and limits the use of conventional woodland equipment 
for logging activities. Logging roads and skid trails 
should be laid out on the contour to reduce the 
concentration of runoff and thereby control erosion. 

The slope and the depth to bedrock are limitations 
affecting community development. They especially limit 
the use of these soils for sanitary facilities, building site 
development, camp areas, picnic areas, and 
playgrounds. 

Capability subclass: Vlle. 


70B—Wolfgap loam, 1 to 5 percent slopes, rarely 
flooded. This soil is deep, gently sloping, and well 
drained. It is on stream terraces in the Shenandoah 
Valley. Areas commonly are elongated and are parallel 
to the adjacent streams. They range fram about 10 to 
100 acres. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 11 inches, dark yellowish brown loam 


Subsoil: 
11 to 24 inches, dark yellowish brown loam 
24 to 35 inches, dark brown loam 
35 to 57 inches, brown clay loam 
57 to 65 inches, dark brown loam 


Included with this soil in mapping are the well 
drained Alonzville and Caverns soils. The Alonzville 
soils are in slightly higher terrace positions than the 
Wolfgap soil. The Caverns soils are in landscape 
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positions similar to those of the Wolfgap soil. They have 
more sand in the solum than the Wolfgap soil. Also 
included are very gravelly soils in small channels 
throughout the unit. Included soils make up about 25 
percent of the unit. 


Important soil properties— 


Permeability: Moderate 

Available water capacity: Moderate 

Surface runoff: Medium 

Erosion potential: Medium 

Organic matter content: Low to moderate 

Natural fertility: Medium 

Soil reaction: Strongly acid or moderately acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: Rare 


Most areas of this soil are used for cultivated crops 
or for pasture. The remaining small areas are wooded. 

This soil is well suited to cultivated crops. The 
flooding may delay tillage and limit crop growth and 
yields in some years. Conservation tillage and crop 
rotations that include grasses and legumes help to 
control runoff and erosion and conserve moisture. 

This soil is well suited to pasture and hay. 
Establishing and maintaining a mixture of grasses and 
legumes, using proper stocking rates, rotating grazing 
among pastures, deferring grazing, and applying 
fertilizer increase the productivity and carrying capacity 
of the pastures. 

The potential productivity for trees on this soil is 
moderately high. The estimated production for northern 
red oak is 288 board feet per acre. 

The flooding and the restricted permeability limit the 
use of this soil for community development, especially 
for sanitary facilities and building sites. 

Capability subclass: Ile. 


71D—Zepp very channery loam, 15 to 35 percent 
slopes, very stony. This soil is very deep, moderately 
steep or steep, and well drained. It is on the benches 
and side slopes of ridges in the Massanutten and 
Shenandoah Mountains. Areas commonly are long and 
narrow. They range from about 10 to 200 acres. Stones 
about 10 to 24 inches in diameter and about 3 to 24 
feet apart cover up to 3 percent of the surface. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer. 
0 to 4 inches, brown very channery loam 
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Subsoil: 
4 to 10 inches, yellowish brown channery loam 
10 to 23 inches, brown channery loam 
23 to 48 inches, reddish brown very channery 
sandy loam 
48 to 57 inches, yellowish red channery clay loam 


Substratum: 
57 to 65 inches, yellowish red extremely channery 
clay loam 


Included with this soil in mapping are the well 
drained Gilpin, Lehew, and Wallen soils. The Gilpin and 
Wallen soils are in landscape positions similar to those 
of the Zepp soil. They are shallower over bedrock than 
the Zepp soil. The Lehew soils are in the higher 
positions on the landscape. Included soils make up 
about 25 percent of this unit. 


Important soil properties— 


Permeability: Moderately rapid 

Available water capacity: Moderate 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are used as woodland. 
Because of the slope and the large stones on the 
surface, the soil is unsuitable for farming. 

The potential productivity for trees on this soil is 
moderately high on north aspects and moderate on 
south aspects. The estimated production for northern 
red oak is 277 board feet per acre on north aspects and 
210 board feet per acre on south aspects. The large 
stones on the surface and the slope limit the use of 
conventional logging equipment and limit some 
woodland management practices. Logging roads should 
be laid out on the contour to minimize the hazard of 
erosion. Thinning tree stands, clearcutting, and 
removing insect- and disease-infested trees increase 
timber production. 

The slope limits the use of this soil for camp areas, 
playgrounds, and picnic areas. It also is a limitation on 
sites for sanitary facilities and building site 
development. 

This soil is only fairly suited to openland wildlife 
habitat because of the large stones and the slope. The 
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suitability for woodland wildlife habitat is good. 
Capability subclass: Vlls. 


71E—Zepp very channery loam, 35 to 55 percent 
slopes, very stony. This soil is deep, very steep, and 
well drained. It is on the benches and side slopes of 
ridges in the Massanutten and Shenandoah Mountains. 
Areas commonly are long and narrow. They range from 
about 10 to 200 acres. Stones about 10 to 24 inches in 
diameter and about 3 to 24 feet apart cover up to 3 
percent of the surface. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 4 inches, brown very channery loam 


Subsoil: 
4 to 10 inches, yellowish brown channery loam 
10 to 23 inches, brown channery loam 
23 to 48 inches, reddish brown very channery 
sandy loam 
48 to 57 inches, yellowish red channery clay loam 


Substratum: 
57 to 65 inches, yellowish red extremely channery 
clay loam 


Included with this soil in mapping are small 
intermingled areas of the well drained Gilpin, Lehew, 
and Wallen soils. The Gilpin and Wallen soils are in 
landscape positions similar to those of the Zepp soil. 
They are shallower over bedrock than the Zepp soil. 
The Lehew soils are in the higher positions on the 
landscape. Included soils make up about 25 percent of 
this unit. 


Important soil properties— 


Permeability: Moderately rapid 

Available water capacity: Moderate 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are in the George Washington 
National Forest and are used as woodland. Some small 
wooded areas are on private land. Because of the 
slope, the soil is unsuitable for cultivated crops, pasture, 
and hay. 
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The potential productivity for trees on this soil is 
moderately high on north aspects and moderate on 
south aspects. The estimated production for northern 
red oak is 277 board feet per acre on north aspects and 
210 board feet per acre on south aspects. The large 
stones on the surface and the slope limit the use of 
conventional logging equipment and limit some 
woodland management practices. Logging roads should 
be laid out on the contour to minimize the hazard of 
erosion. Oaks, yellow poplar, and Virginia pine are 
commonly grown species. Thinning tree stands, 
clearcutting, and removing insect- or disease-infested 
trees increase timber production. 

The slope and the large stones are limitations 
affecting sanitary facilities, building site development, 
and most recreational uses. 

Capability subclass: Vlle. 


72E—Zepp very channery loam, 35 to 55 percent 
slopes, extremely stony. This soil is deep, very steep, 
and well drained. It is on the benches and side slopes 
of ridges in the Massanutten and Shenandoah 
Mountains. Areas commonly are long and narrow. They 
range from about 10 to 200 acres. Stones about 10 to 
24 inches in diameter and about 1.5 to 3.0 feet apart 
cover 3 to 15 percent of the surface. 

A typical profile has the following sequence of layers, 
textures, and colors— 


Surface layer: 
0 to 4 inches, brown very channery loam 


Subsoil: 
4 to 10 inches, yellowish brown channery loam 
10 to 23 inches, brown channery loam 
23 to 48 inches, reddish brown very channery 
sandy loam 
48 to 57 inches, yellowish red channery clay loam 


Substratum: 
57 to 65 inches, yellowish red extremely channery 
clay loam 


Included with this soil in mapping are the well 
drained Lehew and Wallen soils. The Wallen soils are in 
landscape positions similar to those of the Zepp soil. 
They are shallower over bedrock than the Zepp soil. 
The Lehew soils are in the higher positions on the 
landscape. Included soils make up about 20 percent of 
this unit. 


Important soil properties— 


Permeability: Moderately rapid 

Available water capacity: Moderate 

Surface runoff: Very rapid 

Erosion potential: High 

Organic matter content: Low 

Natural fertility: Low 

Soil reaction: Extremely acid to strongly acid 

Depth to bedrock: More than 60 inches 

Shrink-swell potential: Low 

Depth to a seasonal high water table: More than 72 
inches 

Flooding: None 


Most areas of this soil are wooded and are in the 
George Washington National Forest. Because of the 
slope and the large stones on the surface, the soil is 
unsuitable for cultivated crops, pasture, and hay. 

The potential productivity for trees on this soil is 
moderately high on north aspects and moderate on 
south aspects. The estimated production for northern 
red oak is 277 board feet per acre on north aspects and 
210 board feet per acre on south aspects. The large 
stones on the surface and the slope limit the use of 
conventional logging equipment and limit some 
woodland management practices. Logging roads should 
be laid out on the contour to minimize the hazard of 
erosion. Thinning tree stands, clearcutting, and 
removing insect- or disease-infested trees increase 
timber production. 

The large stones on the surface and the slope are 
limitations affecting sanitary facilities, building site 
development, and most recreational uses. 

Capability subclass: Vile. 


Prime Farmland 
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Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of Agriculture. 
It is of major importance in meeting the Nation’s short- 
and long-range needs for food and fiber. Because the 
supply of high-quality farmland is limited, the U.S. 
Department of Agriculture recognizes that responsible 
levels of government, as well as individuals, should 
encourage and facilitate the wise use of our Nation’s 
prime farmland. 

Prime farmland, as defined by the U.S. Department 
of Agriculture, is the land that is best suited to food, 
feed, forage, fiber, and oilseed crops. It may be 
cultivated land, pasture, woodland, or other land, but it 
is not urban or built-up land or water areas. It either is 
used for food or fiber crops or is available for those 
crops. The soil qualities, growing season, and moisture 
supply are those needed for a well managed soil to 
produce a sustained high yield of crops in an economic 
manner. Prime farmland produces the highest yields 
with minimal expenditure of energy and economic 
resources, and farming it results in the least damage to 
the environment. 

Prime farmland has an adequate and dependable 


supply of moisture from precipitation or irrigation. The 
temperature and growing season are favorable. The 
level of acidity or alkalinity is acceptable. Prime 
farmland has few or no rocks and is permeable to water 
and air. It is not excessively erodible or saturated with 
water for long periods and is not frequently flooded 
during the growing season. The slope ranges mainly 
from 0 to 6 percent. More detailed information about the 
criteria for prime farmland is available at the local office 
of the Soil Conservation Service. 

About 44,855 acres in the survey area, or nearly 14 
percent of the total acreage, meets the soil 
requirements for prime farmland. This acreage is mainly 
in the Limestone Valley. 

The map units in the survey area that are considered 
prime farmland are listed in table 5. This list does not 
constitute a recommendation for a particular land use. 
The extent of each listed map unit is shown in table 4. 
The location is shown on the detailed soil maps at the 
back of this publication. The soil qualities that affect use 
and management are described under the heading 
“Detailed Soil Map Units.” 
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Use and Management of the Soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect 
extensive field data about the nature and behavior 
characteristics of the soils. They collect data on erosion, 
droughtiness, flooding, and other factors that affect 
various soil uses and management. Field experience 
and collected data on soil properties and performance 
are used as a basis in predicting soil behavior. 

Information in this section can be used to plan the 
use and management of soils for crops and pasture; as 
woodland: as sites for buildings, sanitary facilities, 
highways and other transportation systems, and parks 
and other recreation facilities; and for wildlife habitat. It 
can be used to identify the potentials and limitations of 
each soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information 
can evaluate the effect of specific land uses on 
productivity and on the environment in all or part of the 
survey area. The survey can help planners to maintain 
or create a land use pattern in harmony with the natural 
soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


Crops and Pasture 


General management needed for crops and pasture 
is suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 


grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service is explained; and the estimated 
yields of the main crops and hay and pasture plants are 
listed for each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under ‘Detailed Soil Map 
Units.” Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 


Yields Per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 6. In any given year, yields may be 
higher or lower than those indicated in the table 
because of variations in rainfall and other climatic 
factors. The land capability classification of each map 
unit also is shown in the table. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, 
erosion control, and protection from flooding; the proper 
planting and seeding rates; suitable high-yielding crop 
varieties: appropriate and timely tillage; control of 
weeds, plant diseases, and harmful insects; favorable 
soil reaction and optimum levels of nitrogen, 
phosphorus, potassium, and trace elements for each 
crop; effective use of crop residue, barnyard manure, 
and green manure crops; and harvesting that ensures 
the smallest possible loss. 

The estimated yields reflect the productive capacity 
of each soil for each of the principal crops. Yields are 
likely to increase as new production technology is 
developed. The productivity of a given soil compared 
with that of other soils, however, is not likely to change. 

Crops other than those shown in table 6 are grown in 
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the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils for 
those crops. 


Land Capability Classification 


Land capability classification shows, in a general 
way, the suitability of soils for most kinds of field crops. 
Crops that require special management are excluded. 
The soils are grouped according to their limitations for 
field crops, the risk of damage if they are used for 
crops, and the way they respond to management. The 
criteria used in grouping the soils do not include major 
and generally expensive landforming that would change 
slope, depth, or other characteristics of the soils, nor do 
they include possible but unlikely major reclamation 
projects. Capability classification is not a substitute for 
interpretations designed to show suitability and 
limitations of groups of soils for woodland or for 
engineering purposes. 

In the capability system, soils are generally grouped 
at three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have slight limitations that restrict their 
use. 

Class II soils have moderate limitations that reduce 
the choice of plants or that require moderate 
conservation practices. 

Class lil soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one 
class. They are designated by adding a small letter, e, 
w, S, or c, to the class numeral, for example, lle. The 


Soil Survey 


letter e shows that the main hazard is the risk of 
erosion unless close-growing plant cover is maintained; 
w shows that water in or on the soil interferes with plant 
growth or cultivation (in some soils the wetness can be 
partly corrected by artificial drainage); s shows that the 
soil is limited mainly because it is shallow, droughty, or 
stony; and c, used in only some parts of the United 
States, shows that the chief limitation is climate that is 
very cold or very dry. 

In class | there are no subclasses because the soils 
of this class have few limitations. Class V contains only 
the subclasses indicated by w, s, or c because the soils 
in class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
woodland, wildlife habitat, or recreation. 

The capability classification of each map unit is given 
in the section “Detailed Soil Map Units” and in the 
yields table. 


Woodland Management and Productivity 


Table 7 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table gives the ordination symbol for each soil. Soils 
assigned the same ordination symbol require the same 
general management and have about the same 
potential productivity. 

The first part of the ordination symbol, a number, 
indicates the potential productivity of the soils for an 
indicator tree species. The number indicates the 
volume, in cubic meters per hectare per year, that the 
indicator species can produce. The larger the number, 
the greater the potential productivity. The number 1 
indicates low productivity; 2 and 3, moderate; 4 and 5, 
moderately high; 6 to 8, high; 9 to 11, very high; and 12 
or more, extremely high. The second part of the symbol, 
a letter, indicates the major kind of soil limitation for use 
and management. The letter A indicates steep slopes; 
X, stones or rocks on the surface; W, excess water in 
or on the soil; 7, excessive alkalinity, acidity, sodium 
salts, or other toxic substances in the soil; D, restricted 
rooting depth caused by bedrock, a hardpan, or other 
restrictive layer; C, clay in the upper part of the soil; S, 
sandy texture; and F, high content of rock fragments in 
the soil profile. The letter A indicates that limitations or 
restrictions are insignificant. If a soil has more than one 
limitation, the priority is as follows: R, X, W, T, D, C, S, 
and F. 

In table 7, slight, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Erosion hazard is the probability that erosion will 
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occur as a result of site preparation and cutting 
operations and where the soil is exposed along roads, 
skid trails, fire lanes, and log-handling areas. Forests 
that have been burned or overgrazed are also subject 
to erosion. Ratings of the erosion hazard are based on 
the percent of the slope and on the erosion factor K 
shown in table 15. A rating of slight indicates that no 
particular prevention measures are needed under 
ordinary conditions. A rating of moderate indicates that 
erosion-control measures are needed in certain 
silvicultural activities. A rating of severe indicates that 
special precautions are needed to control erosion in 
most silvicultural activities. 

The proper construction and maintenance of roads, 
trails, landings, and fire lanes will help to overcome the 
erosion hazard. 

Equipment limitation reflects the characteristics and 
conditions of the soil that restrict use of the equipment 
generally needed in woodland management or 
harvesting. The chief characteristics and conditions 
considered in the ratings are slope, stones on the 
surface, rock outcrops, soil wetness, and texture of the 
surface layer. A rating of slight indicates that equipment 
use normally is not restricted either in kind of equipment 
that can be used or time of year because of soil factors. 
If soil wetness is a factor, equipment use can be 
restricted for a period not to exceed 2 months. A rating 
of moderate indicates that equipment use is moderately 
restricted because of one or more soil factors. If soil 
wetness is a factor, equipment use is restricted for 2 to 
6 months. A rating of severe indicates that equipment 
use is severely restricted either in kind of equipment or 
season of use. If soil wetness is a factor, equipment 
use is restricted for more than 6 months. 

Choosing the most suitable equipment and timing 
harvesting and other management operations to avoid 
seasonal limitations help to overcome the equipment 
limitation. 

Seedling mortality refers to the probability of death of 
naturally occurring or planted tree seedlings as 
influenced by kinds of soil or topographic conditions. 
The factors considered in rating the soils for seedling 
mortality are texture of the surface layer, depth and 
duration of the water table, rock fragments in the 
surface layer, rooting depth, and aspect of the slope. A 
rating of slight indicates that under normal conditions 
the expected mortality is less than 25 percent. A rating 
of moderate indicates that the expected mortality is 25 
to 50 percent. Extra precautions are advisable. A rating 
of severe indicates that the expected mortality is more 
than 50 percent. Extra precautions are important. 
Replanting may be necessary. 

The use of special planting stock and special site 
preparation, such as bedding, furrowing, or surface 
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drainage, can help to reduce seedling mortality. 

Windthrow hazard is the likelihood of trees being 
uprooted (tipped over) by the wind because the soil is 
not deep enough for adequate root anchorage. The 
main restrictions are a seasonal high water table and 
the depth to bedrock, a fragipan, or other limiting layers. 
A rating of slight indicates that under normal conditions 
no trees are blown down by the wind. Strong winds may 
break trees but do not uproot them. A rating of 
moderate indicates that moderate or strong winds 
occasionally blow down a few trees during periods of 
soil wetness. A rating of severe indicates that moderate 
or strong winds may blow down many trees during 
periods of soil wetness. 

The use of specialized equipment that does not 
damage surficial root systems during partial cutting 
operations can help to reduce windthrow. Care in 
thinning or no thinning also can help to reduce 
windthrow. 

The potential productivity of merchantable or common 
trees on a soil is expressed as a site index. This index 
is the average height, in feet, that dominant and 
codominant trees of a given species attain in a 
specified number of years. The site index applies to 
fully stocked, even-aged, unmanaged stands. 
Commonly grown trees are those that woodland 
managers generally favor in intermediate or 
improvement cuttings. They are selected on the basis of 
growth rate, quality, value, and marketability. 

The productivity class, a number, represents an 
expected volume produced by the most important trees. 
This number, expressed as cubic meters per hectare 
per year, indicates the amount of fiber produced in a 
fully stocked, even-aged, unmanaged stand. A cubic 
meter per hectare equals 14.3 cubic feet per acre. 

The first species listed under common trees for a soil 
is the indicator species for that soil. The indicator 
species is the species that is common in the area and 
is generally the most productive on the soil. The 
productivity class of the indicator species is the number 
used for the ordination symbol. 

Trees to plant are those that are suited to the soil 
and are planted for commercial wood production. 


Recreation 


The soils of the survey area are rated in table 8 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. 
Not considered in the ratings, but important in 
evaluating a site, are the location and accessibility of 
the area, the size and shape of the area and its scenic 
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quality, vegetation, access to water, potential water 
impoundment sites, and access to public sewer lines. 
The capacity of the soil to absorb septic tank effluent 
and the ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is 
essential. 

In table 8, the degree of soil limitation is expressed 
as slight, moderate, or severe. Slight means that soil 
properties are generally favorable and that limitations 
are minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 8 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
11 and interpretations for dwellings without basements 
and for local roads and streets in table 10. 

Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing 
roads and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few 
or no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after 
rains, and is not dusty when dry. If grading is needed, 
the depth of the soil over bedrock or a hardpan should 
be considered. 

Paths and trails for hiking and horseback riding 
should require little or no cutting and filling. The best 
soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
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once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject 
to prolonged flooding during the period of use. They 
have moderate slopes and no stones or boulders on the 
surface. The suitability of the soil for tees or greens is 
nat considered in rating the soils. 


Wildlife Habitat 


Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat 
can be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or 
by promoting the natural establishment of desirable 
plants. 

In table 9, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that 
are suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element 
of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or 
kind of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
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are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain 
and seed crops are corn, wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood 
hazard, and slope. Soil temperature and soil moisture 
are also considerations. Examples of grasses and 
legumes are fescue, timothy, bromegrass, clover, and 
alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are bluestem, goldenrod, beggartick, 
quackgrass, and ragweed. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. 
Soil properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
available water capacity, and wetness. Examples of 
these plants are oak, birch, cherry, maple, apple, 
hawthorn, dogwood, hickory, blackberry, and blueberry. 
Examples of fruit-producing shrubs that are suitable for 
planting on soils rated good are gray dogwood, autumn 
olive, and crabapple. 

Coniferous plants furnish browse and seeds. Soil 
properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, spruce, yew, 
cedar, and hemlock. 

Wetland piants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are smartweed, arrowhead, burreed, pickerel 
weed, cordgrass, rushes, sedges, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, swamps, and ponds. 
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The habitat for various kinds of wildlife is described 
in the following paragraphs. 

Habitat for openland wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas 
produce grain and seed crops, grasses and legumes, 
and wild herbaceous plants. Wildlife attracted to these 
areas include bobwhite quail, meadow vole, 
meadowlark, field sparrow, cottontail, and red fox. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include wild 
turkey, ruffed grouse, woodcock, thrushes, 
woodpeckers, squirrels, gray fox, raccoon, and deer. 

Habitat for wetland wildlife consists of open, marshy 
or swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, herons, shore 
birds, muskrat, frogs, and tree swallows. 


Engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the “Soil Properties” section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
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bedrock, hardness of bedrock within 5 or 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, 
shrink-swell potential, available water capacity, and 
other behavioral characteristics affecting engineering 
uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary 
landfills, septic tank absorption fields, and sewage 
lagoons; (5) plan detailed onsite investigations of soils 
and geology; (6) locate potential sources of gravel, 
sand, earthfili, and topsoil; (7) plan drainage systems, 
irrigation systems, ponds, terraces, and other structures 
for soil and water conservation; and (8) predict 
performance of proposed small structures and 
pavements by comparing the performance of existing 
similar structures on the same or similar soils. 

The information in the tables, along with the soil 
maps, the soil descriptions, and other data provided in 
this survey, can be used to make additional 
interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building Site Development 


Table 10 shows the degree and kind of soil 
limitations that affect shallow excavations, dwellings 
with and without basements, small commercial 
buildings, local roads and streets, and lawns and 
landscaping. The limitations are considered slight if soil 
properties and site features are generally favorable for 
the indicated use and limitations are minor and easily 
overcome; moderate if soil properties or site features 
are not favorable for the indicated use and special 
planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increases in construction costs, and possibly increased 
maintenance are required. Special feasibility studies 
may be required where the soil limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
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observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of 
the excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are 
made for small commercial buildings without 
basements, for dwellings with basements, and for 
dwellings without basements. The ratings are based on 
soil properties, site features, and observed performance 
of the soils. A high water table, flooding, shrink-swell 
potential, and organic layers can cause the movement 
of footings. A high water table, depth to bedrock or to a 
cemented pan, large stones, slope, and flooding affect 
the ease of excavation and construction. Landscaping 
and grading that require cuts and fills of more than 5 or 
6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. 
They have a subgrade of cut or fill soil material, a base 
of gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a 
high water table, flooding, large stones, and slope affect 
the ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential, frost-action potential, and depth 
to a high water table affect the traffic-supporting 
capacity. 

Lawns and landscaping require soils on which turf 
and ornamental trees and shrubs can be established 
and maintained. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Soil reaction, a high water table, depth to 
bedrock or to a cemented pan, the available water 
capacity in the upper 40 inches, and the content of 
salts, sodium, and sulfidic materials affect plant growth. 
Flooding, wetness, slope, stoniness, and the amount of 
sand, clay, or organic matter in the surface layer affect 
trafficability after vegetation is established. 


Sanitary Facilities 


Table 11 shows the degree and kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
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are considered slight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are 
required. 

Table 11 also shows the suitability of the soils for 
use as daily cover for landfills. A rating of good 
indicates that soil properties and site features are 
favorabie for the use and good performance and low 
maintenance can be expected; fair indicates that soil 
properties and site features are moderately favorable 
for the use and one or more soil properties or site 
features make the soil less desirable than the soils 
rated good; and poor indicates that one or more soil 
properties or site features are unfavorable for the use 
and overcoming the unfavorable properties requires 
special design, extra maintenance, or costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to 
a cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material 
beneath the absorption field to filter the effluent 
effectively. Many local ordinances require that this 
material be of a certain thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the 
solid and liquid wastes. Lagoons should have a nearly 
level floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 11 gives ratings for the natural soil that makes 
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up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. 
The ratings are based on soil properties, site features, 
and observed performance of the soils. Considered in 
the ratings are slope, permeability, a high water table, 
depth to bedrock or to a cemented pan, flooding, large 
stones, and content of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the 
level of sewage in the lagoon causes a lagoon to 
function unsatisfactorily. Pollution results if seepage is 
excessive or if floodwater overtops the lagoon. A high 
content of organic matter is detrimental to proper 
functioning of the lagoon because it inhibits aerobic 
activity. Slope, bedrock, and cemented pans can cause 
construction problems, and large stones can hinder 
compaction of the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste 
is placed in a trench. It is spread, compacted, and 
covered daily with a thin layer of soil excavated at the 
site. In an area Jandfill, the waste is placed in 
successive layers on the surface of the soil. The waste 
is spread, compacted, and covered daily with a thin 
layer of soil from a source away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground- 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 11 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
iandfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or rhoderate may not be valid. Onsite 
investigation is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil 
blowing. 

Atter soil material has been removed, the soil 
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material remaining in the borrow area must be thick 
enough over bedrock, a cemented pan, or the water 
table to permit revegetation. The soil material used as 
final cover for a landfill should be suitable for plants. 
The surface layer generally has the best workability, 
more organic matter, and the best potential for plants. 
Material from the surface layer should be stockpiled for 
use as the final cover. 


Construction Materials 


Table 12 gives information about the soils as a 
source of roadfill, sand, gravel, and topsoil. The soils 
are rated good, fair, or poor as a source of roadfill and 
topsoil. They are rated as a probable or improbable 
source of sand and gravel. The ratings are based on 
soil properties and site features that affect the removal 
of the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not 
considered in the ratings. 

The ratings are based on soil properties, site 
features, and observed performance of the soils. The 
thickness of suitable material is a major consideration. 
The ease of excavation is affected by large stones, a 
high water table, and slope. How well the soil performs 
in place after it has been compacted and drained is 
determined by its strength (as inferred from the 
engineering classification of the soil) and shrink-swell 
potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, a low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have a moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
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a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. These soils have 
layers of suitable material, but the material is less than 
3 feet thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand 
and gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 12, 
only the probability of finding material in suitable 
quantity is evaluated. The suitability of the material for 
specific purposes is not evaluated, nor are factors that 
affect excavation of the material. 

The properties used to evaluate the soil as a source 
of sand or gravel are gradation of grain sizes (as 
indicated by the engineering classification of the soil), 
the thickness of suitable material, and the content of 
rock fragments. Kinds of rock, acidity, and stratification 
are given in the soil series descriptions. Gradation of 
grain sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of 
clean sand or gravel or a layer of sand or gravel that is 
up to 12 percent silty fines. This material must be at 
least 3 feet thick and less than 50 percent, by weight, 
large stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as 
shale and siltstone, are not considered to be sand and 
gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 
inches of a soil is evaluated for use as topsoil. Also 
evaluated is the reclamation potential of the borrow 
area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a 
depth of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of 
less than 8 percent. They are low in content of soluble 
salts, are naturally fertile or respond well to fertilizer, 
and are not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have 
a relatively high content of clay, soils that have only 20 
to 40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, 
or soils that have slopes of 8 to 15 percent. The soils 
are not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
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than 20 inches of suitable material, have a large 
amount of gravel, stones, or soluble salts, have slopes 
of more than 15 percent, or have a seasonal water 
table at or near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. 
Organic matter greatly increases the absorption and 
retention of moisture and nutrients for plant growth. 


Water Management 


Table 13 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and for embankments, dikes, and levees. The 
limitations are considered siight if soil properties and 
site features are generally favorable for the indicated 
use and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage 
capacity of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the 
soil material below the surface layer to a depth of about 
5 feet. It is assumed that soil layers will be uniformly 
mixed and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
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compaction characteristics. Unfavorable features 
include less than 5 feet of suitable material and a high 
content of stones or boulders, organic matter, or salts 
or sodium. A high water table affects the amount of 
usable material. It also affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth 
to a high water table or depth of standing water if the 
soil is subject to ponding; slope; susceptibility to 
flooding; subsidence of organic layers; and potential 
frost action. Excavating and grading and the stability of 
ditchbanks are affected by depth to bedrock or to a 
cemented pan, large stones, slope, and the hazard of 
cutbanks caving. The productivity of the soil after 
drainage is adversely affected by extreme acidity or by 
toxic substances in the root zone, such as salts, 
sodium, or sulfur. Availability of drainage outlets is not 
considered in the ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The 
design and management of an irrigation system are 
affected by depth to the water table, the need for 
drainage, flooding, available water capacity, intake rate, 
permeability, erosion hazard, and slope. The 
construction of a system is affected by large stones and 
depth to bedrock or to a cemented pan. The 
performance of a system is affected by the depth of the 
root zone, the amount of salts or sodium, and soil 
reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to control erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock or to a cemented pan affect the 
construction of terraces and diversions. A restricted 
rooting depth, a severe hazard of soil blowing or water 
erosion, an excessively coarse texture, and restricted 
permeability adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed 
waterways. A hazard of soil blowing, low available 
water capacity, restricted rooting depth, toxic 
substances such as salts or sodium, and restricted 
permeability adversely affect the growth and 
maintenance of the grass after construction. 


Soil Properties 


127 


Data relating to soil properties are collected during 
the course of the soil survey. The data and the 
estimates of soil and water features, listed in tables, are 
explained on the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils 
and to delineate them on the soil maps. Samples are 
taken from some typical profiles and tested in the 
laboratory to determine grain-size distribution, plasticity, 
and compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classification, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 14 gives estimates of the engineering 
classification and of the range of index properties for 
the major layers of each soil in the survey area. Most 
soils have layers of contrasting properties within the 
upper 5 or 6 feet. 

Depth to the upper and lower boundaries of each 
layer is indicated. The range in depth and information 
on other properties of each layer are given for each soil 
series under “Soil Series and Their Morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are 
defined according to percentages of sand, silt, and clay 
in the fraction of the soil that is less than 2 millimeters 
in diameter (fig. 5). “Loam,” for example, is soil that is 7 
to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If the content of particles coarser than 


percent sand 
——— 


Figure 5.—Percentages of clay, silt, and sand in the basic USDA 
soil textural classes. 


sand is as much as about 15 percent, an appropriate 
modifier is added, for example, “gravelly.” Textural 
terms are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution 
of the fraction less than 3 inches in diameter and 
according to plasticity index, liquid limit, and organic 
matter content. Sandy and gravelly soils are identified 
as GW, GP, GM, GC, SW, SP, SM, and SC; silty and 
clayey soils as ML, CL, OL, MH, CH, and OH; and 
highly organic soils as PT. Soils exhibiting engineering 
properties of two groups can have a dual classification, 
for example, CL-ML. 

The AASHTO system classifies soils according to 
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those properties that affect roadway construction and 
maintenance. !n this system, the fraction of a mineral 
soil that is less than 3 inches in diameter is classified in 
one of seven groups from A-1 through A-7 on the basis 


of grain-size distribution, liquid limit, and plasticity index. 


Soils in group A-1 are coarse grained and low in 
content of fines (silt and clay). At the other extreme, 
soils in group A-7 are fine grained. Highly organic soils 
are classified in group A-8 on the basis of visual 
inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, 
A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates 
determined mainly by converting volume percentage in 
the field to weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area 
or from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, 
and plasticity index are generally rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterberg limits extend a marginal amount (1 or 2 
percentage points) across classification boundaries, the 
classification in the marginal zone is omitted in the 
table. 


Physical and Chemical Properties 


Table 15 shows estimates of some characteristics 
and features that affect soil behavior. These estimates 
are given for the major layers of each soil in the survey 
area. The estimates are based on field observations 
and on test data for these and similar soils. 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the 
soil material that is less than 2 millimeters in diameter. 
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The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay 
in a soil also affect tillage and earthmoving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at 
field moisture capacity, that is, the moisture content at 
bar moisture tension. Weight is determined after 
drying the soil at 105 degrees C. In this table, the 
estimated moist bulk density of each major soil horizon 
is expressed in grams per cubic centimeter of soil 
material that is less than 2 millimeters in diameter. Bulk 
density data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other 
soil properties. The moist bulk density of a soil indicates 
the pore space available for water and roots. A bulk 
density of more than 1.6 can restrict water storage and 
root penetration. Moist bulk density is influenced by 
texture, kind of clay, content of organic matter, and soil 
structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of 
downward movement of water when the soil is 
saturated. They are based on soil characteristics 
observed in the field, particularly structure, porosity, and 
texture. Permeability is considered in the design of soil 
drainage systems, septic tank absorption fields, and 
construction where the rate of water movement under 
saturated conditions affects behavior. 

Available water capacity refers to the quantity of 
water that the soil is capable of storing for use by 
plants. The capacity for water storage is given in inches 
of water per inch of soil for each major soil layer. The 
capacity varies, depending on soil properties that affect 
the retention of water and the depth of the root zone. 
The most important properties are the content of 
organic matter, soil texture, bulk density, and soil 
structure. Available water capacity is an important factor 
in the choice of plants or crops to be grown and in the 
design and management of irrigation systems. Available 
water capacity is not an estimate of the quantity of 
water actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and 
is expressed as a range in pH values. The range in pH 
of each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Shrink-swell potential is the potential for volume 
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change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and 
type of clay minerals in the soil. The size of the load on 
the soil and the magnitude of the change in soil 
moisture content influence the amount of swelling of 
soils in place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For 
others, swelling was estimated on the basis of the kind 
and amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change 
of less than 3 percent; moderate, 3 to 6 percent; and 
high, more than 6 percent. Very high, greater than 9 
percent, is sometimes used. 

Erosion factor K indicates the susceptibility of a soil 
to sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value, the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor Tis an estimate of the maximum 
average annual rate of soil erosion by wind or water 
that can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. In table 15, the 
estimated content of organic matter is expressed as a 
percentage, by weight, of the soil material that is less 
than 2 millimeters in diameter. 

The content of organic matter in a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


Soil and Water Features 


Tables 16 and 17 give estimates of various soil and 
water features. The estimates are used in land use 
planning that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
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from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the infiltration of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

Some soils in table 16 are assigned to two hydrologic 
soil groups. Dual grouping is used for one of two 
reasons. Some soils have a seasonal high water table 
but can be drained. In this instance the first letter 
applies to the drained condition of the soil and the 
second letter to the undrained condition. In some soils 
that are less than 20 inches deep to bedrock, the first 
letter applies to areas where the bedrock is cracked and 
pervious and the second letter to areas where the 
bedrock is impervious or where exposed bedrock 
makes up more than 25 percent of the surface of the 
soil. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low 
runoff potential) when thoroughly wet. These consist 
mainly of deep, well drained to excessively drained 
sands or gravelly sands. These soils have a high rate of 
water transmission. 

Group B. Soils having a moderate infiltration rate 
when thoroughly wet. These consist chiefly of 
moderately deep or deep, moderately well drained or 
well drained soils that have moderately fine texture to 
moderately coarse texture. These soils have a 
moderate rate of water transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate 
(high runoff potential) when thoroughly wet. These 
consist chiefly of clays that have a high shrink-swell 
potential, soils that have a permanent high water table, 
soils that have a claypan or clay layer at or near the 
surface, and soils that are shallow over nearly 
impervious material. These soils have a very slow rate 
of water transmission. 

Flooding, the temporary covering of the soil surface 
by flowing water, is caused by overflowing streams, by 
runoff from adjacent slopes, or by inflow from high 
tides. Shallow water standing or flowing for short 
periods after rainfall or snowmelt is not considered 
flooding. Standing water in swamps and marshes or in 
a closed depression is considered ponding. 

Table 16 gives the frequency and duration of flooding 
and the time of year when flooding is most likely to 
occur. 

Frequency, duration, and probable period of 
occurrence are estimated. Frequency generally is 
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expressed as none, rare, occasional, or frequent. None 
means that flooding is not probable. Rare means that 
flooding is unlikely but possible under unusual weather 
conditions. (There is a near 0 to 5 percent chance of 
flooding in any year.) Occasionai means that flooding 
occurs infrequently under normal weather conditions. 
(There is a 5 to 50 percent chance of flooding in any 
year.) Frequent means that flooding occurs often under 
normal weather conditions. (There is more than a 50 
percent chance of flooding in any year.) Duration is 
expressed as very brief (less than 2 days), brief (2 to 7 
days), long (7 days to 1 month), and very long (more 
than 1 month). The time of year that floods are most 
likely to occur is expressed in months. 

The information on flooding is based on evidence in 
the soil profile, namely, thin strata of gravel, sand, silt, 
or clay deposited by floodwater; irregular decrease in 
organic matter content with increasing depth; and 
absence of distinctive horizons, which are characteristic 
of soils that are not subject to flooding. 

Also considered are local information about the 
extent and levels of flooding and the relation of each 
soil on the landscape to historic floods. Information on 
the extent of flooding based on soil data is less specific 
than that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. 
The estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 16 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched or apparent; and the months of the year that 
the water table commonly is highest. A water table that 
is seasonally high for less than 1 month is not indicated 
in table 16. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. A 
perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 

The two numbers in the “High water table—Depth” 
column indicate the normal range in depth to a 
saturated zone. Depth is given to the nearest half foot. 
The first numeral in the range indicates the highest 
water level. A plus sign preceding the range in depth 
indicates that the water table is above the surface of 


the soil. “More than 6.0” indicates that the water table 
is below a depth of 6 feet or that it is within a depth of 6 
feet for less than a month. 

Depth to bedrock is given in table 17 if bedrock is 
within a depth of 5 feet. The depth is based on many 
soil borings and on observations during soil mapping. 
The rock is specified as either soft or hard. If the rock is 
soft or fractured, excavations can be made with 
trenching machines, backhoes, or small rippers. If the 
rock is hard or massive, blasting or special equipment 
generally is needed for excavation. 

Potential frost action is the likelinood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and 
is not artificially drained. Silty and highly structured 
clayey soils that have a high water table in winter are 
the most susceptible to frost action. Well drained, very 
gravelly, or very sandy soils are the least susceptible. 
Frost heave and low soil strength during thawing cause 
damage mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion 
of concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the 
soil. Special site examination and design may be 
needed if the combination of factors creates a severe 
corrosion environment. The steel in installations that 
intersect soil boundaries or soil layers is more 
susceptible to corrosion than steel in installations that 
are entirely within one kind of soil or within one soil 
layer. 

For uncoated steel, the risk of corrosion, expressed 
as low, moderate, or high, is based on soil drainage 
class, total acidity, electrical resistivity near field 
capacity, and electrical conductivity of the saturation 
extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. \t is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


Classification of the Soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (4). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. Table 18 shows the 
classification of the soils in the survey area. The 
categories are defined in the following paragraphs. 

ORDER. Eleven soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Ultisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Udult (Ud, meaning 
humid, plus ult, from Ultisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property 
of the soil. An example is Hapiudults (Hap/, meaning 
minimal horizonation, plus udult, the suborder of the 
Ultisols that has a udic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Hapludults. 

FAMILY. Families are established within a subgroup 


on the basis of physical and chemical properties and 
other characteristics that affect management. Generally 
the properties are those of horizons below plow depth 
where there is much biological activity. Among the 
properties and characteristics considered are particle- 
size class, mineral content, temperature regime, depth 
of the root zone, consistence, moisture equivalent, 
slope, and permanent cracks. A family name consists of 
the name of a subgroup preceded by terms that indicate 
soil properties. An example is fine-loamy, mixed, mesic 
Typic Hapludults. 

SERIES. The series consists of soils that have 
similar horizons in their profile. The horizons are similar 
in color, texture, structure, reaction, consistence, 
mineral and chemical composition, and arrangement in 
the profile. The texture of the surface layer or of the 
substratum can differ within a series. 


Soil Series and Their Morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. A pedon, a small three-dimensiona! area 
of soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the Soil Survey Manual (3). Many of 
the technical terms used in the descriptions are defined 
in Soil Taxonomy (4). Unless otherwise stated, colors in 
the descriptions are for moist soil. Following the pedon 
description is the range of important characteristics of 
the soils in the series. 

The map units of each soil series are described in 
the section “Detailed Soil Map Units.” 


Alonzville Series 


Soils of the Alonzville series are very deep and well 
drained. They formed in alluvium derived largely from 
acid sandstone, shale, and limestone. They are on 
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terraces and alluvial fans along the major streams and 
rivers in the Shenandoah Valley. Siope ranges from 2 to 
15 percent. 

Alonzville soils are associated with the Caverns and 
Wolfgap soils. Caverns and Wolfgap soils have a lower 
base saturation than the Alonzville soils. Also, Caverns 
soils have less clay in the subsoil. 

Typical pedon of Alonzville loam, 2 to 7 percent 
slopes, rarely flooded, 2.3 miles south of Mt. Jackson, 
500 feet southwest of the intersection of Virginia 11 and 
Virginia 730, and 300 feet west of Virginia 11: 


Ap—0 to 9 inches; dark brown (10YR 4/3) loam; weak 
medium subangular blocky structure parting to weak 
fine granular; friable; common fine roots; few fine 
and medium discontinuous pores; neutral; abrupt 
smooth boundary. 

Bti—9 to 19 inches; yellowish brown (10YR 5/6) loam; 
moderate medium subangular blocky structure; 
friable; few fine roots; many fine and medium 
discontinuous pores; dark brown (10YR 4/3) 
coatings in worm channels; few faint clay films on 
faces of peds; neutral; clear smooth boundary. 

Bt2—19 to 37 inches; strong brown (7.5YR 5/6) clay 
loam; moderate fine and medium angular and 
subangular blocky structure; firm, slightly sticky and 
slightly plastic; few very fine roots; few fine 
discontinuous pores; light yellowish brown (10YR 
6/4) coatings in worm channels; many distinct 
yellow (10YR 7/6) clay films on faces of peds: many 
black manganese stains; strongly acid; clear wavy 
boundary. 

Bt3—37 to 54 inches; strong brown (7.5YR 5/6) loam; 
few fine distinct brownish yellow (10YR 6/6) mottles: 
weak coarse prismatic structure parting to moderate 
medium angular and subangular blocky; firm, 
slightly sticky and nonplastic; many distinct light 
yellowish brown (10YR 6/4) clay films on faces of 
peds; many black manganese stains; strongly acid; 
clear wavy boundary. 

C—54 to 65 inches; strong brown (7.5YR 5/6) sandy 
clay loam; common medium distinct light gray 
(10YR 7/2) and common fine distinct brownish 
yellow (10YR 6/8) mottles; massive; friable, slightly 
sticky and slightly plastic; few black manganese 
stains; strongly acid. 


The thickness of the solum ranges from 30 to more 
than 60 inches. The depth to bedrock is more than 60 
inches. Rock fragments of mostly rounded sandstone 
gravel and cobbles make up 0 to 15 percent of the 
surface layer and subsoil and 0 to 35 percent of the 
substratum. The’soils range from extremely acid to 
strongly acid unless limed. 
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The A or Ap horizon has hue of 10YR, value of 3 or 
4, and chroma of 2 to 4. It is fine sandy loam, loam, or 
silt loam. 

The Bt horizon has hue of 7.5YR or 10YR, value of 4 
or 5, and chroma of 4 to 6. It is loam, clay loam, sandy 
clay loam, or silty clay loam. 

The C horizon has shades of brown, gray, yellow, or 
olive and generally is mottled. It is fine sandy loam, 
loam, or sandy clay loam in the fine-earth fraction. 


Berks Series 


Soils of the Berks series are moderately deep and 
well drained. They formed in material weathered from 
shale, siltstone, and fine-grained sandstone. They are 
on uplands in the Shenandoah Ridge and Valley area. 
Slope ranges from 2 to 70 percent. 

Berks soils are associated with the Blairton, 
Braddock, Gainesboro, Gilpin, Sequoia, Trappist, 
Unison, and Weikert soils. Blairton soils have gray 
mottles in the subsoil. Braddock and Unison soils are 
deeper over bedrock than the Berks soils, and Weikert 
soils are shallower. Gainesboro soils are redder than 
the Berks soil, and Gilpin, Sequoia, Trappist, and 
Unison soils have fewer rock fragments. 

Typical pedon of Berks channery silt loam, 2 to 7 
percent slopes, 2 miles southwest of Carmel, 0.9 mile 
southwest of the intersection of Virginia 678 and 
Virginia 769, and 0.3 mile northwest of Virginia 678: 


Oi—2 inches to 0; loose leaves and twigs and partially 
decomposed, black (10YR 2/1) organic material; 
many fine roots. 

A—0 to 7 inches; yellowish brown (10YR 5/4) channery 
silt loam; weak fine granular structure; friable; many 
fine and medium and few coarse roots; few very 
fine discontinuous pores; about 20 percent shale 
channers; strongly acid; abrupt smooth boundary. 

Bw—/7 to 16 inches; yellowish brown (10YR 5/4) very 
channery silt loam; weak fine and medium 
subangular blocky structure; friable; many fine and 
common medium roots; few very fine discontinuous 
pores; about 55 percent shale channers; very 
strongly acid; clear wavy boundary. 

BC—16 to 33 inches; yellowish brown (10YR 5/4) 
extremely channery silt loam; weak very fine 
subangular blocky structure: friable; common fine 
and few medium roots; about 65 percent shale 
channers; very strongly acid; clear wavy boundary. 

C—33 to 37 inches; yellowish brown (10YR 5/4) 
extremely channery silt loam; massive (structure 
obscured by coarse fragments); few fine roots; 
about 75 percent shale channers; very strongly 
acid; clear wavy boundary. 

R—37 inches; hard, acid shale bedrock. 
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The thickness of the solum ranges from 18 to 36 
inches. The depth to bedrock ranges from 20 to 40 
inches. Rock fragments of mostly channer-sized shale, 
fine-grained sandstone, or siltstone make up 10 to 50 
percent of the A horizon, 25 to 65 percent of individual 
subhorizons of the B horizon, and 50 to 90 percent of 
the C horizon. The soils range from extremely acid to 
slightly acid unless limed. 

The A horizon has hue of 10YR, value of 3 to 5, and 
chroma of 2 to 4. It is silt loam or loam in the fine-earth 
fraction. 

The Bw and BC horizons have hue of 10YR, value of 
4 or 5, and chroma of 4 to 8. They are silt loam or loam 
in the fine-earth fraction. 

The C horizon has hue of 10YR, value of 4 to 6, and 
chroma of 2 to 6. It is mostly shale fragments with fine- 
earth coatings of silt loam or loam. 

The Cr horizon, if it occurs, is rippable shale, 
siltstone, or fine-grained sandstone. The R horizon is 
hard, fractured shale, siltstone, or fine-grained 
sandstone with a few voids. 


Blairton Series 


Soils of the Blairton series are moderately deep and 
somewhat poorly drained. They formed in material 
weathered from gray, acid shale. They are on uplands 
in the Shenandoah Valley. Slope ranges from 2 to 15 
percent. 

Blairton soils are associated with the Berks, 
Braddock, Gainesboro, Gilpin, Sequoia, Trappist, 
Unison, and Weikert soils. The associated soils do not 
have gray mottles in the subsoil and are well drained. 

Typical pedon of Blairton silt loam, 2 to 7 percent 
slopes, 1 mile east of the intersection of Virginia 654 
and Virginia 11 and 150 feet north of Virginia 675: 


Ap—0O to 9 inches; brown (10YR 4/3) silt loam; weak 
fine and medium granular structure; friable; many 
fine roots; many fine and common medium 
discontinuous pores; few worm channels; about 5 
percent shale channers; neutral; abrupt smooth 
boundary. 

Bti—9 to 16 inches; yellowish brown (10YR 5/4) silty 
clay loam; many fine distinct pale brown (10YR 6/3) 
and few fine distinct yellowish red (5YR 5/6) 
mattles; moderate fine and medium subangular 
blocky structure; friable, slightly sticky and slightly 
plastic; common fine roots; common fine and few 
medium discontinuous pores; many distinct brown 
(10YR 5/3) and yellowish brown (10YR 5/4) clay 
films on faces of peds; about 5 percent shale 
channers; strongly acid; clear smooth boundary. 

Bt2—16 to 31 inches; yellowish brown (10YR 5/6) silty 
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clay loam; many fine and medium distinct gray 
(10YR 6/1) and common fine distinct pale brown 
(10YR 6/3) and yellowish red (5YR 5/6) mottles; 
moderate fine and medium angular blocky structure; 
friable, slightly sticky and slightly plastic; many fine 
and medium discontinuous pores; many distinct 
brown (10YR 5/3) clay films on faces of peds; about 
10 percent shale channers; strongly acid; abrupt 
wavy boundary. 

R—31 inches; acid shale bedrock. 


The thickness of the solum and the depth to bedrock 
range from 20 to 40 inches. Rock fragments of mostly 
channer size make up 5 to 25 percent of the A horizon, 
5 to 50 percent of the B horizon, and 30 to 70 percent 
of the C horizon. The soils are very strongly acid or 
strongly acid unless limed. 

The A or Ap horizon has hue of 7.5YR or 10YR, 
value of 3 or 4, and chroma of 2 to 4. It is silt loam or 
loam in the fine-earth fraction. 

The Bt horizon has hue of 7.5YR to 2.5Y, value of 5 
or 6, and chroma of 2 to 6. It has mottles with chroma 
of 2 or less at a depth of 12 to 18 inches. This horizon 
is silt loam or silty clay loam in the fine-earth fraction. 

The C horizon, if it occurs, has hue of 7.5YR to 2.5Y, 
value of 5 or 6, and chroma of 2 to 6. It is loam or silt 
loam in the fine-earth fraction. 


Braddock Series 


Soils of the Braddock series are very deep and well 
drained. They formed in alluvium derived mainly from a 
mixture of sandstone and crystalline rocks. They are 
mainly on stream terraces in the Shenandoah Valley. 
Slope ranges from 2 to 25 percent. 

Braddock soils are associated with the Berks, 
Blairton, Gainesboro, Gilpin, Sequoia, Trappist, Unison, 
and Weikert soils. Berks, Blairton, Gainesboro, Gilpin, 
and Weikert soils have less clay in the subsoil than the 
Braddock soils. Sequoia and Trappist soils are shallow 
over bedrock. Unison sails have yellowish brown layers. 

Typical pedon of Braddock loam, 2 to 7 percent 
slopes, 0.25 mile south of the intersection of U.S. 11 
and Virginia 730, about 0.25 mile northwest of Cedar 
Grove Cemetery, 325 feet east of the North Fork of the 
Shenandoah River: 


Ap—0 to 7 inches; dark brown (10YR 3/3) loam; weak 
fine granular structure; very friable; common 
medium roots; few fine discontinuous pores; about 3 
percent sandstone gravel; strongly acid; abrupt 
smooth boundary. 

BA—7 to 13 inches; strong brown (7.5YR 5/6) clay 
loam; few fine prominent red (2.5YR 4/8) mottles; 
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weak fine and medium angular blocky structure; 
friable, slightly sticky and slightly plastic; common 
fine and medium roots; many fine and medium 
discontinuous pores; few faint clay films on faces of 
peds; few worm channels filled with dark brown 
(10YR 3/3) loam; about 3 percent sandstone gravel: 
strongly acid; clear smooth boundary. 

Bti—13 to 28 inches; yellowish red (5YR 4/6) clay; 
moderate fine and medium angular blocky structure; 
friable, very sticky and very plastic; few fine roots; 
many prominent strong brown (7.5YR 5/8) clay films 
on faces of peds; about 5 percent sandstone gravel; 
very strongly acid; clear wavy boundary. 

Bt2—28 to 37 inches; yellowish red (5YR 4/6) very 
gravelly clay loam; common fine prominent red (10R 
4/8) mottles; moderate fine and medium angular 
blocky structure; friable, slightly sticky and slightly 
plastic; few fine roots; many distinct strong brown 
(7.5YR 5/8) clay films on faces of peds; about 40 
percent sandstone gravel; very strongly acid; clear 
smooth boundary. 

BC—37 to 51 inches; red (2.5YR 4/6) very cobbly clay 
loam; reddish brown (5YR 4/4), strong brown 
(7.5YR 5/6), and gray (10YR 6/1) streaks and 
mottles; weak fine and medium angular blocky 
structure; friable, sticky and plastic; few faint clay 
films on faces of peds; about 50 percent sandstone 
cobbles; extremely acid; clear smooth boundary. 

C—51 to 65 inches; red (2.5YR 4/6) extremely cobbly 
sandy clay loam; reddish brown (5YR 4/4), strong 
brown (7.5YR 5/6), and reddish gray (10R 6/1) 
mottles; massive; about 60 percent sandstone 
cobbles and highly weathered sandstone fragments; 
extremely acid. 


The thickness of the solum ranges from 40 to more 
than 60 inches. The depth to bedrock is more than 60 
inches. Rock fragments of mostly gravel- and cobble- 
sized sandstone make up 2 to 20 percent of the A 
horizon, 5 to 50 percent of the B horizon, and 25 to 
more than 80 percent of the C horizon. The soils are 
extremely acid to strongly acid unless limed. 

The A or Ap horizon has hue of 7.5YR or 10YR, 
value of 3 to 5, and chroma of 3 to 6. It is loam or 
sandy loam in the fine-earth fraction. The E horizon, if it 
occurs, has hue of 7.5YR or 10YR, value of 4 to 6, and 
chroma of 4 to 8. It is loam or sandy loam in the fine- 
earth fraction. 

The BA horizon has hue of 2.5YR to 7.5YR, value of 
4 or 5, and chroma of 4 to 8. It is clay loam or sandy 
clay loam in the fine-earth fraction. 

The Bt horizon has hue of 2.5YR or 5YR, value of 4 
or 5, and chroma of 6 to 8. It is clay loam or clay in the 
fine-earth fraction. 
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The BC horizon has hue of 2.5YR, value of 4 or 5, 
and chroma of 6 to 8. In some pedons it is streaked or 
mottled in shades of red, yellow, or brown. 

The C horizon has hue of 2.5YR or 5YR, value of 4 
or 5, and chroma of 6 to 8 and generally is mottled or 
variegated. It is loam to clay in the fine-earth fraction. 


Broadway Series 


Soils of the Broadway series are very deep and well 
drained. They formed in alluvium derived mainly from 
limestone, calcareous shale, and sandstone. They are 
on flood plains in the Shenandoah Valley. Slope is 0 to 
2 percent. 

Broadway soils are associated with the Derroc, 
Gladehill, Newmarc, and Nomberville soils. The 
associated soils do not have carbonates within 40 
inches of the surface. 

Typical pedon of Broadway silt loam, 0 to 2 percent 
slopes, occasionally flooded, 3 miles south of Mt. 
Jackson, 2,000 feet southeast of the intersection of 
Virginia 730 and U.S. 11, and 60 feet southwest of 
Smith Creek: 


Ap-——0 to 11 inches; dark brown (10YR 3/3) silt loam, 
dark yellowish brown (10YR 4/4) dry; weak fine 
granular structure; friable; common fine roots; few 
fine discontinuous pores; violent effervescence; 
moderately alkaline; gradual smooth boundary. 

Bw1i—11 to 28 inches; brown (10YR 4/3) silty clay 
loam; weak fine subangular blocky structure; friable, 
slightly sticky and slightly plastic; few fine roots; 
common fine discontinuous pores; few worm casts 
and channels; violent effervescence; moderately 
alkaline; gradual smooth boundary. 

Bw2—28 to 46 inches; brown (10YR 4/3) silty clay 
loam; weak fine subangular blocky structure; friable, 
slightly sticky and slightly plastic; few fine roots; 
common fine discontinuous pores; few organic 
Stains on faces of peds; violent effervescence; 
moderately alkaline; abrupt smooth boundary. 

C—46 to 72 inches; grayish brown (10YR 5/2) loamy 
sand; many coarse distinct strong brown (7.5YR 
5/6) and yellow (10YR 7/6) mottles; massive; 
friable; few fine roots; about 3 percent soft, white 
accumulations of calcium carbonate; violent 
effervescence; moderately alkaline. 


The thickness of the solum ranges from 30 to 60 
inches. The depth to bedrock is more than 60 inches. 
The content of secondary carbonate concretions ranges 
from 0 to 10 percent throughout the profile. It increases 
with increasing depth. Gravel- and cobble-sized rock 
fragments of mostly calcareous shale, shale, chert, and 
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sandstone make up 0 to 2 percent of the upper part of 
the soils and 0 to 15 percent of the lower part. The soils 
are mildly alkaline or moderately alkaline. 

The A or Ap horizon has hue of 7.5YR or 10YR and 
value and chroma of 2 or 3. It is very fine sandy loam, 
silt loam, or loam. 

The Bw horizon has hue of 7.5YR or 10YR, value of 
3 to 5, and chroma of 2 to 4. It is silt loam or silty clay 
loam. 

The C horizon has hue of 10YR, value of 3 to 5, and 
chroma of 2 to 4. It is loamy sand, sandy loam, fine 
sandy loam, silt loam, loam, silty clay loam, or clay 
loam. 


Carbo Series 


Soils of the Carbo series are moderately deep and 
well drained. They formed in material weathered from 
limestone interbedded with shale. They are on uplands 
in the Shenandoah Valley. Slope ranges from 2 to 35 
percent. 

Carbo soils are associated with the Chilhowie, Edom, 
Endcav, Frederick, Massanetta, Opequon, Poplimento, 
and Timberville soils. Edom, Frederick, Massanetta, 
Opequon, Poplimento, and Timberville soils have less 
clay in the subsoil than the Carbo soils. Chilhowie soils 
have a solum that is thinner than that of the Carbo 
soils, and Endcav soils have a solum that is thicker. 

Typical pedon of Carbo silty clay loam, 2 to 7 percent 
slopes, 1 mile southeast of the community of Hamburg 
and 600 feet south of the intersection of Virginia 614 
and Virginia 708: 


Ap—0O to 8 inches; yellowish brown (10YR 5/4) silty clay 
loam; weak fine subangular blocky structure; friable, 
slightly sticky and slightly plastic; common fine and 
very fine roots; common fine discontinuous pores; 
about 3 percent chert fragments; neutral; abrupt 
smooth boundary. 

Bti—8 to 18 inches; strong brown (7.5YR 5/6) clay; 
moderate fine subangular blocky structure; firm, 
sticky and plastic; common fine and very fine roots; 
few fine discontinuous pores; few faint strong brown 
(7.5YR 4/6) clay films on faces of peds; slightly 
acid; gradual wavy boundary. 

Bt2—18 to 31 inches; yellowish brown (10YR 5/6) clay; 
few fine distinct strong brown (7.5YR 5/6) mottles; 
moderate medium subangular blocky structure; firm, 
sticky and very plastic; few very fine roots; few very 
fine discontinuous pores; common distinct strong 
brown (7.5YR 4/6) clay films on faces of peds; few 
pressure faces; about 2 percent chert fragments; 
neutral; clear wavy boundary. 

Bt8—31 to 37 inches; yellowish brown (10YR 5/8) clay; 
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common medium distinct strong brown (7.5YR 5/8) 
and light yellowish brown (2.5Y 6/4) mottles; strong 
coarse subangular blocky structure; firm, sticky and 
very plastic; few fine and very fine roots; common 
very fine discontinuous pores; common distinct 
strong brown (7.5YR 4/6) clay films on faces of 
peds; few pressure faces; about 10 percent 
manganese stains and concretions; neutral; abrupt 
wavy boundary. 

R—37 inches; dark gray (N 4/0) limestone bedrock. 


The thickness of the solum and the depth to bedrock 
range from 20 to 40 inches. Gravel- and channer-sized 
rock fragments of mostly limestone, shale, and quartz 
make up 0 to 5 percent of the A horizon and 0 to 15 
percent of the B horizon. The content of iron and 
manganese concretions ranges from 0 to 10 percent 
throughout the solum. Some pedons have secondary 
carbonate concretions in the lower part of the Bt 
horizon and in the C horizon. The soils range from very 
strongly acid to neutral in the A horizon and from 
moderately acid to mildly alkaline in the Bt horizon. 

The A or Ap horizon has hue of 7.5YR or 10YR, 
value of 4 or 5, and chroma of 3 to 6. It is silt loam or 
silty clay loam. 

The Bt horizon has hue of 7.5YR or 10YR, value of 4 
or 5, and chroma of 4 to 8. It has mottles in some 
pedons. It is clay. 

Some pedons have a BC or C horizon. These 
horizons have hue of 7.5YR to 2.5Y, value of 4 or 5, 
and chroma of 4 to 8. In some pedons they have high- 
chroma mottles. These horizons are clay or silty clay. 

The R horizon is hard, dark gray limestone 
interbedded with shale and thin strata of clay. 


Caverns Series 


Soils of the Caverns series are very deep and well 
drained. They formed in alluvium derived largely from 
acid sandstone, shale, and limestone. They are on 
stream terraces in the Shenandoah Valley. Slope is 0 to 
2 percent. 

Caverns soils are associated with the Alonzville and 
Wolfgap soils. The associated soils have more clay in 
the subsoil than the Caverns soils. 

Typical pedon of Caverns sandy loam, 0 to 2 percent 
slopes, rarely flooded, 1 mile east of Edinburg from the 
intersection of U.S. 11 and Virginia 675, about 2,000 
feet north of Virginia 675, and 500 feet south of the 
North Fork of the Shenandoah River: 


Ap1—0 to 4 inches; dark brown (7.5YR 4/4) sandy 
loam; weak fine granular structure; very friable; 
many fine and common medium roots; about 5 
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percent rounded sandstone gravel; neutral; clear 
smooth boundary. 

Ap2—4 to 10 inches; dark brown (7.5YR 4/4) sandy 
loam; weak fine and medium subangular blocky 
structure; friable; common fine roots; common fine 
discontinuous pores; neutral; clear smooth 
boundary. 

BA—10 to 18 inches; dark brown (7.5YR 4/4) fine 
sandy loam; moderate fine and medium subangular 
blocky structure; friable; few fine roots; many fine 
and medium discontinuous pores; neutral; clear 
smooth boundary. 

Bt—18 to 39 inches; brown (7.5YR 5/4) fine sandy 
loam; weak coarse prismatic structure parting to 
moderate fine and medium subangular blocky; 
friable, slightly sticky and nonplastic; many fine and 
medium discontinuous pores; about 1 percent 
rounded sandstone gravel; few faint strong brown 
(7.5YR 4/6) clay films on faces of peds and in 
pores; dark reddish brown (5YR 3/4) organic 
coatings on faces of peds; moderately acid; abrupt 
smooth boundary. 

C—39 to 72 inches; reddish brown (5YR 4/4) and dark 
brown (7.5YR 4/3) sandy loam; massive; friable; few 
fine discontinuous pores; moderately acid. 


The thickness of the solum ranges from 30 to 50 
inches. The depth to bedrock is more than 60 inches. 
Gravel-sized rock fragments make up 0 to 15 percent of 
the solum and 0 to 30 percent of the substratum. The 
soils range from very strongly acid to neutral in the A 
horizon and upper part of the B horizon and from very 
strongly acid to moderately acid in the lower part of the 
B horizon and in the C horizon. 

The A or Ap horizon has hue of 7.5YR or 10YR, 
value of 3 to 5, and chroma of 2 to 4. It is sandy loam 
or fine sandy loam. 

The BA horizon has hue of 7.5YR or 10YR, value of 
3 to 5, and chroma of 3 or 4. It is sandy loam or fine 
sandy loam. 

The Bt horizon has hue of 5YR to 10YR, value of 4 
to 6, and chroma of 3 to 6. It is fine sandy loam or 
loam. 

The C horizon has hue of 5YR to 10YR, value of 4 to 
6, and chroma of 3 to 6. In some pedons it is mottled in 
shades of brown and gray. This horizon is fine sandy 
loam, loam, sandy loam, or loamy sand in the fine-earth 
fraction. It is commonly stratified. 


Chilhowie Series 


Soils of the Chilhowie series are moderately deep 
and well drained. They formed in material weathered 
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from interbedded calcareous shale and limestone. They 
are on uplands in the Shenandoah Valley. Slope ranges 
from 2 to 55 percent. 

Chilhowie soils are associated with the Carbo, Edom, 
Endcav, Frederick, Massanetta, Opequon, Poplimento, 
and Timberville soils. Carbo and Endcav soils have a 
solum that is thicker than that of the Chilhowie soils. 
Edom, Frederick, Massanetta, Opequon, Poplimento, 
and Timberville soils have less clay in the subsoil than 
the Chilhowie soils. 

Typical pedon of Chilhowie silty clay loam, 2 to 7 
percent slopes, 1 mile northeast of Maurertown, 1,800 
feet southeast of the intersection of Virginia 650 and 
U.S. 11, and 300 feet southwest of Virginia 650: 


Ap—0 to 6 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; moderate medium granular 
structure; friable, slightly sticky and slightly plastic; 
common fine roots; common fine pores; neutral: 
abrupt smooth boundary. 

Bt—6 to 18 inches; strong brown (7.5YR 5/6) clay; 
moderate fine subangular blocky structure; firm, 
sticky and plastic; few fine roots; many fine pores; 
few distinct dark brown (7.5YR 4/4) clay films on 
faces of peds; common fine manganese 
concretions; few worm casts and channels; few root 
channels filled with dark yellowish brown (10YR 4/4) 
silty clay loam; neutral; abrupt smooth boundary. 

C—18 to 35 inches; strong brown (7.5YR 5/6) extremely 
channery clay; the fine-earth fraction is along 
calcareous shale interfaces; massive; firm, sticky 
and plastic; few very fine roots; about 65 percent 
grayish brown (2.5Y 5/2), strongly weathered, 
calcareous shale channers; neutral; clear smooth 
boundary. 

R—35 inches; calcareous shale bedrock. 


The thickness of the solum ranges from 10 to 25 
inches. The depth to bedrock ranges from 20 to 40 
inches. Rock fragments of mostly channer-sized, 
calcareous shale and limestone make up 0 to 15 
percent of the solum and 25 to 80 percent of the 
substratum. The soils range from slightly acid to mildly 
alkaline in the A and B horizons and are neutral or 
mildly alkaline in the C horizon. 

The A or Ap horizon has hue of 7.5YR or 10YR, 
value of 4, and chroma of 2 to 4. It is silty clay loam or 
silty clay. 

The Bt horizon has hue of 5YR to 10YR, value of 4 
to 6, and chroma of 4 to 6. It is clay or silty clay. 

The C horizon has hue of 7.5YR or 10YR, value of 4 
or 5, and chroma of 4 to 8. It is clay or silty clay in the 
fine-earth fraction. 


Shenandoah County, Virginia 


Coursey Series 


Soils of the Coursey series are very deep and 
moderately well drained. They formed in alluvium 
derived from acid sandstone, siltstone, and shale. They 
are on low stream terraces. Slope ranges from 2 to 15 
percent. 

Coursey soils are associated with the Jefferson, 
Laidig, Lehew, Massanutten, Moomaw, Wallen, and 
Zepp soils. Jefferson, Laidig, Lehew, Massanutten, 
Wallen, and Zepp soils have angular rock fragments 
characteristic of residuum or colluvium. Moomaw soils 
have a fragipan. 

Typical pedon of Coursey loam, 2 to 7 percent 
slopes, 0.4 mile east of the intersection of Virginia 645 
and Virginia 649 and 500 feet northwest of Virginia 649: 


Ap—0 to 12 inches; dark brown (10YR 4/3) foam; 
moderate fine granular structure; friable; many fine 
and common medium roots; many fine and common 
medium discontinuous pores; about 2 percent 
gravel; neutral; clear smooth boundary. 

BA—12 to 17 inches; yellowish brown (10YR 5/4) loam; 
weak medium subangular blocky structure parting to 
moderate fine granular; friable; many fine and few 
medium roots; many fine and medium discontinuous 
pores; about 2 percent gravel; neutral; abrupt 
broken boundary. 

Bt1—17 to 28 inches; yellowish red (5YR 5/6) loam; 
moderate medium subangular blocky structure; 
friable, slightly sticky and slightly plastic; many fine 
roots; many fine and common medium pores; many 
prominent yellowish brown (10YR 5/4) clay films on 
faces of peds; about 2 percent gravel; neutral; clear 
smooth boundary. 

Bt2—28 to 34 inches; yellowish brown (10YR 5/4) clay 
loam; many fine faint brownish yellow ({0YR 6/6) 
and grayish brown (10YR 5/2), many fine prominent 
red (2.5YR 4/8}, and few fine faint dark yellowish 
brown (10YR 4/4) mottles; moderate medium 
subangular blocky structure; firm, sticky and slightly 
plastic; few fine discontinuous pores; many distinct 
yellowish brown (10YR 5/8) clay films on faces of 
peds; about 2 percent gravel; very strongly acid; 
clear smooth boundary. 

Btg—34 to 58 inches; grayish brown (10YR 5/2) clay 
loam; many fine prominent red (2.5YR 4/6) and 
common medium faint dark gray (10YR 4/1) 
mottles; strong coarse prismatic structure parting to 
moderate strong subangular blocky; firm, sticky and 
plastic; few fine discontinuous pores; many distinct 
yellowish brown (10YR 5/4) clay films on faces of 
peds; about 2 percent gravel; strongly acid; clear 
smooth boundary. 
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C—58 to 63 inches; strong brown (7.5YR 5/8) sandy 
clay loam; common medium prominent yellowish 
red (7.5YR 6/8) and many medium prominent dark 
gray (N 4/0) motties; massive; firm, slightly sticky 
and slightly plastic; about 2 percent gravel; 
extremely acid. 


The thickness of the solum ranges from 30 to 60 
inches. The depth to bedrock is more than 60 inches. 
Rock fragments of mostly gravel-sized sandstone and 
shale make up 2 to 35 percent of the solum and 2 to 50 
percent of the C horizon. The soils range from 
extremely acid to strongly acid unless limed. 

The A or Ap horizon has hue of 10YR, value of 4 to 
6, and chroma of 2 to 4. It is loam or silt loam in the 
fine-earth fraction. 

The BA horizon has hue of 5YR to 2.5Y, value of 4 
to 6, and chroma of 3 to 8. It is loam, clay loam, or 
sandy clay loam in the fine-earth fraction. 

The Bt horizon has hue of 5YR to 2.5Y, value of 4 to 
6, and chroma of 3 to 8. In the lower part it is mottled in 
shades of gray, red, and brown. This horizon is loam, 
clay loam, or sandy clay loam in the fine-earth fraction. 

The C horizon is neutral in hue; has hue of 7.5YR to 
2.5Y, value of 4 to 8, and chroma of 1 to 8; or is 
mottled in these colors. It is loam, clay loam, or sandy 
clay loam in the fine-earth fraction. 


Derroc Series 


Soils of the Derroc series are very deep and well 
drained. They formed in alluvium derived from 
limestone, sandstone, quartzite, and shale. They are on 
flood plains. Slope is 0 to 2 percent. 

Derroc soils are associated with the Broadway, 
Gladehill, Newmarc, and Nomberville soils. The 
associated soils have fewer rock fragments than the 
Derroc soils. 

Typical pedon of Derroc cobbly sandy loam, 0 to 2 
percent slopes, frequently flooded, 0.6 mile south of the 
intersection of Virginia 678 and Virginia 613 and 800 
feet west of Passage Creek on the Shenandoah and 
Warren County line: 


Oi—3 inches to 0; loose leaves and twigs and very dark 
grayish brown (10YR 3/2) organic material. 

A—0 to 3 inches; dark brown (10YR 4/3) cobbly sandy 
loam; weak fine granular structure; friable; many 
fine and medium roots; few fine pores; about 20 
percent sandstone gravel and cobbles; very strongly 
acid; abrupt smooth boundary. 

Bw1i—3 to 12 inches; yellowish brown (10YR 5/6) very 
cobbly sandy loam; weak fine subangular blocky 
structure; friable; many fine and medium roots; few 
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fine pores; about 35 percent sandstone gravel and 
cobbles; very strongly acid; clear wavy boundary. 

Bw2—12 to 37 inches; yellowish brown (10YR 5/6) 
extremely cobbly sandy loam; weak fine and 
medium subangular blocky structure; very friable; 
few medium roots; few organic stains on faces of 
rock fragments; about 60 percent sandstone gravel 
and cobbles; very strongly acid; clear smooth 
boundary. 

2C1—37 to 46 inches; yellowish brown (10YR 5/6) very 
cobbly loamy sand; single grain; loose; few fine 
roots; about 35 percent sandstone gravel and 
cobbles; very strongly acid; clear wavy boundary. 

3C2—46 to 65 inches; yellowish brown (10YR 5/6) very 
cobbly sandy loam; common distinct light brownish 
gray (10YR 6/2) mottles; weak medium and coarse 
subangular blocky structure; friable; few fine roots; 
about 35 percent rounded sandstone fragments; 
very strongly acid. 


The thickness of the solum ranges from 20 to 40 
inches. The depth to bedrock is more than 60 inches. 
Rock fragments of mostly rounded gravel and cobbles 
make up 5 to 50 percent of the A horizon and 35 to 70 
percent of the B and C horizons. The soils are very 
strongly acid or strongly acid unless limed. 

The A horizon has hue of 7.5YR or 10YR, value of 2 
or 3, and chroma of 2 to 4. It is sandy loam in the fine- 
earth fraction. 

The B horizon has hue of 7.5YR or 10YR, value of 4 
or 5, and chroma of 4 to 6. It is sandy loam in the fine- 
earth fraction. 

The C horizon has hue of 7.5YR or 10YR, value of 4 
or 5, and chroma of 3 to 6. It is loamy sand or sandy 
loam in the fine-earth fraction. Some pedons have 
strata containing less than 15 percent gravel or cobbles. 


Drall Series 


Soils of the Drall series are deep and excessively 
drained. They formed in colluvium derived from 
sandstone, quartzite, and conglomerate. They are on 
uplands. Slope ranges from 15 to 70 percent. 

Drall soils are associated with the Laidig, Lehew, and 
Wallen soils. The associated soils have more clay in the 
subsoil than the Drall soils. 

Typical pedon of Drall very channery loamy sand, in 
an area of Rock outcrop-Drall-Wallen complex, 15 to 70 
percent slopes; 100 feet east of Veach Gap Trail and 
50 feet from the top of Massanutten Mountain: 


Oi—4 inches to 0; loose leaves and twigs and black 
(10YR 2/1) organic material. 
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A—0O to 4 inches; grayish brown (10YR 5/2) very 
channery loamy sand; weak fine granular structure; 
very friable; few fine and many medium roots; about 
40 percent sandstone channers; very strongly acid; 
clear smooth boundary. 

Bw—4 to 22 inches; light yellowish brown (10YR 6/4) 
very channery loamy sand; weak medium 
subangular blocky structure; very friable; many 
medium, few fine, and few coarse roots; about 45 
percent sandstone channers; strongly acid; clear 
wavy boundary. 

C—22 to 42 inches; light yellowish brown (10YR 6/4) 
extremely channery loamy sand; weak medium 
granular structure; very friable; many medium, few 
fine, and few coarse roots; about 60 percent 
sandstone channers; very strongly acid; clear wavy 
boundary. 

R—42 inches; hard quartzite rock. 


The thickness of the solum ranges from 20 to 40 
inches. The depth to bedrock ranges from 40 to 60 
inches. Rock fragments of quartzite and sandstone 
channers make up 15 to 50 percent of the A horizon 
and 40 to 90 percent of individua! subhorizons of the B 
and C horizons. The soils are very strongly acid or 
strongly acid. 

The A horizon has hue of 10YR, value of 3 to 7, and 
chroma of 1 to 4. It is loamy sand in the fine-earth 
fraction. 

The Bw horizon has hue of 7.5YR or 10YR, value of 
4 to 6, and chroma of 4 to 8. It is loamy sand in the 
fine-earth fraction. 

The C horizon has hue of 7.5YR to 2.5Y, value of 4 
to 7, and chroma of 4 to 8. It is loamy sand in the fine- 
earth fraction. 


Edom Series 


Soils of the Edom series are deep and well drained. 
They formed in material weathered from calcareous 
shale or shaly limestone. They are on uplands in areas 
that have a distinct dendritic drainage system. Slope 
ranges from 2 to 15 percent. 

Edom soils are associated with the Carbo, Chilhowie, 
Endcav, Frederick, Massanetta, Opequon, Poplimento, 
and Timberville soils. Carbo, Chilhowie, and Endcav 
soils have more clay in the subsoil than the Edom soils. 
Frederick, Poplimento, and Timberville soils have a 
lower base saturation than the Edom soils. Massanetta 
soils have gray mottles in the subsoil. Opequon soils 
have bedrock at a depth of 10 to 20 inches. 

Typical pedon of Edom silty clay loam, 2 to 7 percent 
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slopes, 1 mile northeast of Maurertown, 2,300 feet 
southeast of the intersection of Virginia 650 and U.S. 
11, and 350 feet southwest of Virginia 650: 


Api—0 to 3 inches; dark brown (10YR 4/3) silty clay 
loam; moderate medium granular structure; friable; 
many fine and very fine roots; about 2 percent shale 
channers; slightly acid; clear smooth boundary. 

Ap2—3 to 7 inches; dark brown (7.5YR 4/4) silty clay 
loam; common medium distinct yellowish red (5YR 
5/6) mottles; moderate fine subangular blocky 
structure; friable, slightly sticky and slightly plastic; 
few very fine roots; common fine pores; common 
worm casts; about 2 percent shale channers; 
neutral; abrupt smooth boundary. 

Bt1—7 to 18 inches; yellowish red (5YR 5/6) clay; 
strong fine subangular blocky structure; firm, sticky 
and plastic; few very fine roots; common very fine 
pores; few prominent brown (7.5YR 5/4) clay films 
on faces of peds; about 2 percent shale channers; 
strongly acid; clear wavy boundary. 

Bt2—18 to 34 inches; yellowish red (5YR 5/6) clay; 
common coarse distinct light yellowish brown (10YR 
6/4) and few fine distinct light brownish gray (10YR 
6/2) mottles inherited from weathered shale 
fragments; weak fine subangular blocky structure; 
firm, sticky and plastic; few fine and common 
coarse roots; common very fine pores; common 
distinct clay films on faces of peds; about 3 percent 
manganese stains and concretions; about 5 percent 
strongly weathered shale channers; moderately 
acid; clear wavy boundary. 

C—34 to 65 inches; yellowish red (5YR 4/6) very 
channery silty clay; many coarse distinct light 
brownish gray (10YR 6/2) mottles inherited from 
weathered shale; massive; firm, sticky and plastic; 
few very fine roots; few fine distinct clay films on 
shale fragments; about 10 percent manganese 
stains and concretions; about 50 percent strongly 
weathered yellow (10YR 7/6) shale channers; 
slightly acid. 


The thickness of the solum ranges from 20 to 40 
inches. The depth to bedrock ranges from 40 to more 
than 60 inches. Rock fragments of mostly channer-sized 
shale and limestone make up 2 to 20 percent of the 
solum and 20 to 65 percent of the C horizon. The soils 
range from strongly acid to mildly alkaline in the A 
horizon and upper part of the B horizon and from 
moderately acid to mildly alkaline in the lower part of 
the B horizon and in the C horizon. 

The A or Ap horizon has hue of 7.5YR or 10YR, 
value of 3 or 4, and chroma of 2 to 4. It is silt loam or 
silty clay loam in the fine-earth fraction. 
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The Bt horizon has hue of 5YR to 10YR, value of 4 
or 5, and chroma of 4 to 6. It is clay or silty clay in the 
fine-earth fraction. 

The C horizon has hue of 5YR to 10YR, value of 4 or 
5, and chroma of 4 to 8. It is silty clay or silty clay loam 
in the fine-earth fraction. 


Endcav Series 


Soils of the Endcav series are deep and well drained. 
They formed in material weathered from limestone and 
calcareous shale. They are on uplands in the 
Shenandoah Valley. Slope ranges from 2 to 35 percent. 

Endcav soils are associated with the Carbo, 
Chilhowie, Edom, Frederick, Massanetta, Opequon, 
Poplimento, and Timberville soils. Carbo and Chilhowie 
soils have a solum that is thinner than that of the 
Endcav soils. Edom, Frederick, Massanetta, Opequon, 
Poplimento, and Timberville soils have less clay in the 
subsoil than the Endcav soils. 

Typical pedon of Endcav silt loam, 2 to 7 percent 
slopes, 2 miles west of Mt. Jackson, 1 mile south of the 
intersection of Virginia 614 and Virginia 764, and ‘4 mile 
southwest of St. Mary’s Church: 


Ap—0 to 8 inches; dark brown (10YR 4/3) silt loam; 
weak medium subangular blocky structure parting to 
moderate fine granular; friable, nonsticky and 
nonplastic; common very fine roots; many fine and 
medium discontinuous pores; about 3 percent 
concretions; neutral; abrupt smooth boundary. 

Bti—8 to 16 inches; yellowish brown (10YR 5/6) silty 
clay; weak medium subangular blocky structure; 
friable, sticky and slightly plastic; common very fine 
roots; many fine and few medium discontinuous 
pores; about 15 percent manganese concretions; 
few faint clay films on faces of peds; neutral; clear 
smooth boundary. 

Bt2—16 to 22 inches; strong brown (7.5YR 5/6) clay; 
moderate fine and medium subangular blocky 
structure; firm, sticky and plastic; few fine roots; few 
very fine discontinuous pores; common distinct clay 
films on faces of peds; about 2 percent manganese 
concretions; moderately acid; clear smooth 
boundary. 

Bt3—22 to 33 inches; dark brown (7.5YR 4/4) clay; 
weak coarse subangular blocky structure parting to 
moderate medium subangular blocky; firm, sticky 
and plastic; few very fine roots; few very fine 
discontinuous pores; common distinct clay films on 
faces of peds; about 2 percent concretions; 
common pressure faces; about 15 percent medium 
distinct light gray (10YR 7/2), weathered limestone 
fragments; moderately acid; clear smooth boundary. 
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Bt4—33 to 52 inches; yellowish brown (10YR 5/6) clay; 
medium coarse subangular blocky structure; firm, 
very sticky and very plastic; few very fine roots; few 
very fine discontinuous pores; common distinct clay 
films on faces of peds; many black manganese 
stains; about 2 percent manganese concretions; 
common pressure faces; neutral; clear smooth 
boundary. 

Bt5—52 to 58 inches; yellowish brown (10YR 5/6) clay; 
moderate medium subangular blocky structure; firm, 
sticky and plastic; few fine discontinuous pores; few 
distinct clay films on faces of peds; about 15 
percent medium distinct white (N 8/0), weathered 
calcium carbonate concretions; common black 
manganese stains; neutral; clear smooth boundary. 

R—S8 inches; limestone bedrock. 


The thickness of the solum and the depth to bedrock 
range from 40 to 60 inches. Gravel- and channer-sized 
rock fragments of chert and limestone make up 0 to 15 
percent of the solum and 0 to 35 percent of the C 
horizon. Few or common black oxide concretions and 
stains are in the upper part of the Bt horizon. They 
increase in number with increasing depth. The soils 
range from strongly acid to neutral in the A horizon and 
upper part of the Bt horizon and from moderately acid 
to moderately alkaline in the lower part of the Bt horizon 
and in the C horizon. 

The A or Ap horizon has hue of 7.5YR or 10YR, 
value of 4 or 5, and chroma of 3 or 4. It is silt loam or 
silty clay loam. 

The Bt horizon has hue of 5YR to 10YR, value of 4 
or 5, and chroma of 4 to 8. Hue of 5YR is restricted to 
the lower part. This horizon is clay or silty clay. 

The BC horizon, if it occurs, has hue of 5YR to 
10YR, value of 4 or 5, and chroma of 4 to 8. It is clay or 
silty clay in the fine-earth fraction. 

The C horizon, if it occurs, has hue of 5YR to 10YR, 
value of 4 or 5, and chroma of 4 to 8. It is silty clay or 
clay in the fine-earth fraction. 

The R horizon is limestone bedrock. 


Frederick Series 


Soils of the Frederick series are very deep and well 
drained. They formed in residuum derived mainly from 
dolomitic limestone with thin, interbedded layers of 
sandstone and shale. They are on uplands in the 
Shenandoah Valley. Slope ranges from 2 to 35 percent. 

Frederick soils are associated with the Carbo, 
Chilhowie, Edom, Endcav, Massanetta, Opequon, 
Poplimento, and Timberville soils. Carbo, Chilhowie, 
and Endcav soils have more clay in the subsoil than the 
Frederick soils. Edom, Massanetta, Opequon, and 
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Poplimento soils have a higher base saturation than the 
Frederick soils. Timberville soils have a yellowish brown 
subsoil. 

Typical pedon of Frederick silt loam, in an area of 
Frederick and Poplimento silt loams, 2 to 7 percent 
slopes; 1.0 mile north of Patmos Church and 0.2 mile 
northeast of the intersection of Virginia 676 and Virginia 
763: 


A—O to 4 inches; dark brown (10YR 4/3) silt loam; 
weak fine granular structure; friable; many fine and 
medium roots; about 10 percent rounded sandstone 
gravel; moderately acid; abrupt wavy boundary. 

E—4 to 7 inches; yellow (10YR 7/6) silt loam; weak fine 
subangular blocky structure; friable; many fine and 
medium roots; common fine and medium 
continuous pores; about 10 percent rounded 
sandstone gravel; strongly acid; clear wavy 
boundary. 

BE—7 to 16 inches; yellowish red (5YR 5/6) silty clay 
loam; many medium distinct light yellowish brown 
(10YR 6/4) mottles (skeletons); moderate fine and 
medium subangular blocky structure; firm, slightly 
sticky and nonplastic; many fine and medium roots; 
common fine and medium continuous pores; few 
faint clay films on faces of peds; about 2 percent 
sandstone gravel; strongly acid; clear wavy 
boundary. 

Bt1—16 to 36 inches; red (2.5YR 4/6) clay; few fine 
distinct light yellowish brown (10YR 6/4) mottles; 
moderate medium subangular blocky structure; firm, 
sticky and plastic; common fine and medium roots; 
common fine and medium continuous pores; 
common distinct clay films on faces of peds; 
moderately acid; clear smooth boundary. 

Bt2—36 to 47 inches; yellowish red (SYR 4/6) clay; 
common fine distinct red (2.5YR 4/8) and many fine 
prominent very pale brown (10YR 7/4) mottles; 
moderate medium subangular blocky structure; firm, 
sticky and slightly plastic; common fine and medium 
roots; few fine and medium discontinuous pores; 
common distinct clay films on faces of peds; 
moderately acid; clear smooth boundary. 

Bt3—47 to 65 inches; mottled yellowish brown (10YR 
5/8), red (2.5YR 4/6), and light gray (10YR 7/2) 
clay; moderate fine and medium subangular blocky 
structure; firm, sticky and slightly plastic; few 
medium roots; few fine discontinuous pores; 
common distinct clay films on faces of peds; 
moderately acid. 


The thickness of the solum is 60 inches or more. The 
depth to bedrock is more than 60 inches. Rock 
fragments of gravel-sized sandstone and chert make up 
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0 to 20 percent of the A and E horizons and 0 to 10 
percent of the B and C horizons. The soils range from 
very strongly acid to moderately acid. 

The A or Ap horizon has hue of 5YR to 10YR, value 
of 4 to 6, and chroma of 2 to 8. It is silt loam, loam, or 
silty clay loam in the fine-earth fraction. 

The E horizon has hue of 7.5YR or 10YR, value of 5 
to 7, and chroma of 3 to 8. It is silt loam or loam in the 
fine-earth fraction. 

The BE horizon has hue of 2.5YR to 10YR, value of 
4 to 6, and chroma of 4 to 8. It is silty clay loam or clay 
loam. 

The Bt horizon has hue of 2.5YR or 5YR, value of 4 
to 6, and chroma of 4 to 8. The lower part of the Bt 
horizon has mottles in shades of red, yellow, brown, 
and gray. This horizon is silty clay or clay. 

The BC horizon, if it occurs, has hue of 2.5YR to 
10YR, value of 3 to 6, and chroma of 3 to 8. It is silty 
clay or clay. 


Gainesboro Series 


Soils of the Gainesboro series are moderately deep 
and well drained. They formed in material weathered 
from red, acid shale and fine-grained sandstone. They 
are on uplands in the Shenandoah Valley. Slope ranges 
from 2 to 35 percent. 

Gainesboro soils are associated with the Berks, 
Blairton, Braddock, Gilpin, Lehew, Sequoia, Trappist, 
Unison, and Weikert soils. Berks, Blairton, Gilpin, 
Unison, and Weikert soils have a yellowish brown and 
brown subsoil. Braddock soils are more than 60 inches 
deep over bedrock. Lehew soils have siliceous 
mineralogy. Sequoia and Trappist soils have a clayey 
subsoil. 

Typical pedon of Gainesboro channery silt loam, in 
an area of Lehew and Gainesboro soils, 7 to 15 percent 
slopes; approximately 0.4 mile southwest of the 
intersection of Virginia 711 and Virginia 721 and 0.2 
mile west of Virginia 721: 


Ap—O to 7 inches; dark reddish brown (5YR 3/3) 
channery silt loam; weak fine and medium granular 
structure; friable; many fine roots; few fine and 
medium discontinuous pores; about 20 percent 
shale and sandstone channers; moderately acid; 
abrupt smooth boundary. 

Bti—7 to 15 inches; reddish brown (2.5YR 4/4) 
channery silty clay loam; moderate fine and medium 
blocky structure; friable, slightly sticky and 
nonplastic; many fine roots; many fine and medium 
discontinuous pores; many distinct clay films on 
faces of peds; about 20 percent shale channers; 
very strongly acid; clear smooth boundary. 
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Bt2—15 to 24 inches; reddish brown (2.5YR 4/4) very 
channery silty clay loam; moderate fine and medium 
blocky structure; friable, slightly sticky and 
nonplastic; common fine roots; common fine and 
medium discontinuous pores; many distinct clay 
films on faces of peds; about 55 percent shale 
channers; very strongly acid; abrupt smooth 
boundary. 

C—24 to 30 inches; reddish brown (2.5YR 4/4) 
extremely channery silty clay loam; massive; few 
fine roots; about 65 percent shale channers; very 
strongly acid; abrupt smooth boundary. 

R--30 inches; hard, red shale and fine-grained 
sandstone bedrock. 


The thickness of the solum and the depth to bedrock 
range from 20 to 40 inches. Rock fragments make up 
15 to 60 percent of the solum and 50 to 90 percent of 
the substratum. Reaction ranges from very strongly acid 
to mocerately acid. 

The A or Ap horizon has hue of 5YR or 7.5YR, value 
of 2 to 5, and chroma of 2 to 4. It is loam or silt loam in 
the fine-earth fraction. 

The Bt horizon has hue of 2.5YR or 5YR, value of 4 
or 5, and chroma of 3 or 4. It is silt loam, silty clay 
loam, or clay loam in the fine-earth fraction. 

The C horizon has hue of 2.5YR or 5YR, value of 4 
or 5, and chroma of 3 or 4. It is silt loam, silty clay 
loam, or clay loam in the fine-earth fraction. 


Gilpin Series 


Soils of the Gilpin series are moderately deep and 
well drained. They formed in material weathered from 
shale, siltstone, and sandstone. They are on uplands in 
the mountains and valleys. Slope ranges from 2 to 55 
percent. 

Gilpin soils are associated with the Berks, Blairton, 
Braddock, Gainesboro, Sequoia, Trappist, Unison, and 
Weikert soils. Berks, Gainesboro, and Weikert soils 
have more rock fragments in the subsoil than the Gilpin 
soils. Blairton soils have gray mottles in the subsoil. 
Braddock and Unison soils are more than 60 inches 
deep over bedrock. Sequoia and Trappist soils have 
clay in the subsoil. 

Typical pedon of Gilpin channery silt loam, 2 to 15 
percent slopes, 100 feet northwest of the first wildlife 
clearing along Powells Fort Trail, north of Edinburg 
Gap, in the George Washington National Forest: 


Oi—2 inches to 0; loose, undecomposed leaves and 
twigs and black (5YR 2/1), highly decomposed 
organic material. 

A—0 to 3 inches; dark yellowish brown (10YR 4/4} 
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channery silt loam; weak fine granular structure; 
very friable; many fine roots; about 20 percent shale 
channers; strongly acid; abrupt smooth boundary. 

Bti1—3 to 10 inches; strong brown (7.5YR 5/6) channery 
silt loam; moderate fine granular structure; friable; 
many fine and medium roots; few distinct clay films 
on faces of peds; about 20 percent shale channers; 
strongly acid; clear smooth boundary. 

Bt2—10 to 19 inches; strong brown (7.5YR 5/6} 
channery silty clay loam; moderate fine subangular 
blocky structure; friable, slightly sticky and 
nonplastic; common fine to coarse roots; few 
distinct clay films on faces of peds; about 20 
percent strongly weathered, brownish yellow (10YR 
6/8) shale channers; strongly acid; clear wavy 
boundary. 

Bt83—19 to 26 inches; strong brown (7.5YR 5/6) very 
channery silty clay loam; moderate fine subangular 
blocky structure; friable; few distinct clay films on 
faces of peds; about 50 percent shale channers; 
strongly acid; clear wavy boundary. 

R—26 inches; fractured shale bedrock. 


The thickness of the solum ranges from 18 to 36 
inches. The depth to bedrock ranges from 20 to 40 
inches. Rock fragments of mostly shale, siltstone, and 
sandstone make up 5 to 40 percent of individual 
horizons of the solum and 30 to 90 percent of the C 
horizon. The soils range from extremely acid to strongly 
acid unless limed. 

The A horizon has hue of 10YR, value of 3 to 5, and 
chroma of 2 to 4. Some pedons in undisturbed areas 
have a brown E horizon. The A horizon is silt loam or 
loam in the fine-earth fraction. 

The Bt horizon has hue of 7.5YR to 2.5Y, value of 5, 
and chroma of 4 to 8. It is silt loam, loam, or silty clay 
loam in the fine-earth fraction. 

The C horizon, if it occurs, has colors ranging from 
dark brown to yellowish brown and from olive brown to 
light olive brown. It is silt loam, loam, or silty clay loam 
in the fine-earth fraction. 


Gladehill Series 


Soils of the Gladehill series are very deep and well 
drained. They formed in alluvium derived from 
limestone, sandstone, siltstone, and shale. They are on 
flood plains in the Shenandoah Valley. Slope is 0 to 2 
percent. 

Gladehill soils are associated with the Broadway, 
Derroc, Newmarc, and Nomberville soils. Broadway, 
Newmarc, and Nomberville soils have more silt in the 
subsoil than the Gladehill soils, and Derroc soils have 
more rock fragments in the subsoil. 
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Typical pedon of Gladehill fine sandy loam, 0 to 2 
percent slopes, occasionally flooded, 3 miles south of 
Mt. Jackson, 730 yards northwest of the intersection of 
Virginia 730 and U.S. 11, and 150 feet east of the North 
Fork of the Shenandoah River: 


Ap-——0 to 10 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, dark brown (10YR 4/3) dry; weak 
fine granular structure; friable; common fine roots; 
common fine discontinuous pores; neutral; clear 
smooth boundary. 

Bw—10 to 33 inches; dark brown (10YR 4/3) fine sandy 
loam; weak fine subangular blocky structure; friable; 
few fine and medium roots; common worm casts 
and worm channels; few vertical root channels that 
have faint very dark grayish brown (10YR 3/2) 
coatings; about 2 percent sandstone gravel; neutral; 
gradual smooth boundary. 

C—33 to 62 inches; dark brown (7.5YR 4/4) fine sandy 
loam; massive; very friable; few fine roots; neutral. 


The thickness of the solum ranges from 30 to more 
than 60 inches. Sandstone gravel and cobbles make up 
0 to 15 percent of the A and B horizons and 0 to 35 
percent of the C horizon. The soils range from slightly 
acid to moderately alkaline. 

The Ap horizon has hue of 10YR and value and 
chroma of 2 or 3. It is fine sandy loam or loam. 

The Bw horizon has hue of 7.5YR or 10YR, value of 
3 to 5, and chroma of 3 to 6. It is fine sandy loam or 
loam. 

The C horizon has hue of 7.5YR or 10YR, value of 3 
to 5, and chroma of 3 to 6. It is sandy loam, fine sandy 
loam, or loam in the fine-earth fraction. It is commonly 
stratified. 


Guyan Series 


Soils of the Guyan series are very deep and 
somewhat poorly drained. They formed in alluvium 
derived from acid sandstone and shale. They are on 
low terraces in the Shenandoah Valley. Slope is 0 to 2 
percent. 

Guyan soils are associated with the Maurertown, 
Purdy, and Toms soils. The associated soils have more 
clay in the subsoil than the Guyan soils. 

Typical pedon of Guyan silt loam, 0 to 2 percent 
slopes, rarely flooded, 0.75 mile southwest of Detrick, 
400 feet east of Virginia 678, and 3,000 feet west of the 
Virginia 758 bridge over Passage Creek on Virginia 
758: 


Ap—0 to 7 inches; dark brown (10YR 4/3) silt loam; 
moderate medium granular structure; friable; many 
fine roots; common fine discontinuous pores; about 
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2 percent gravel; strongly acid; clear smooth 
boundary. 

BA—7 to 14 inches; yellowish brown (10YR 5/4) silt 
loam; weak fine subangular blocky structure; friable; 
common fine and medium roots; many fine and 
medium discontinuous pores; strongly acid; clear 
wavy boundary. 

Btgi—14 to 22 inches; light brownish gray (2.5Y 6/2) 
silt loam; common medium distinct yellowish brown 
(10YR 5/6) mottles; weak coarse columnar structure 
parting to moderate medium subangular blocky; 
firm, slightly sticky and slightly plastic; common fine 
roots; many fine and medium discontinuous pores; 
many distinct clay films on faces of peds; few dark 
concretions; about 3 percent gravel; strongly acid; 
gradual smooth boundary. 

Btg2—22 to 31 inches; light brownish gray (2.5Y 6/2) 
silty clay loam; common medium distinct strong 
brown (7.5YR 5/6) and gray (10YR 6/1) mottles; 
weak coarse columnar structure parting to moderate 
fine subangular blocky; firm, sticky and plastic; few 
fine roots; many fine and medium discontinuous 
pores; many distinct clay films on faces of peds; few 
dark concretions; about 5 percent gravel; strongly 
acid; clear wavy boundary. 

Btg3—31 to 36 inches; light brownish gray (2.5Y 6/2) 
clay loam; common medium distinct yellowish brown 
(10YR 5/6) and gray (10YR 6/1) mottles; weak fine 
subangular blocky structure; friable, slightly sticky 
and slightly plastic; few fine roots; common distinct 
clay films on vertical faces of peds; common dark 
concretions; about 10 percent gravel; strongly acid; 
clear smooth boundary. 

Cg1i—36 to 41 inches; gray (10YR 6/1) silty clay loam; 
many medium distinct strong brown (7.5YR 5/6) 
mottles; massive; firm, sticky and plastic; few very 
fine roots; few dark concretions; about 5 percent 
gravel; strongly acid; clear smooth boundary. 

Cg2—41 to 54 inches; gray (10YR 5/1) silty clay loam; 
many coarse distinct yellowish brown (10YR 5/6) 
and dark yellowish brown (10YR 4/4) mottles; 
massive; firm, sticky and plastic; few dark 
concretions; strongly acid; clear wavy boundary. 

Cg3—54 to 62 inches; light yellowish brown (2.5Y 6/4) 
silty clay loam; common coarse distinct yellowish 
brown (10YR 5/6) and dark grayish brown (10YR 
4/2) mottles; massive; firm, sticky and plastic; 
strongly acid. 


The thickness of the solum ranges from 30 to 60 
inches. The depth to bedrock is more than 60 inches. 
The content of gravel-sized rock fragments ranges from 
0 to 10 percent throughout the solum. Reaction ranges 
from very strongly acid to neutral in the Ap and BA 
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horizons and is very strongly acid or strongly acid in the 
Bt and C horizons. 

The A or Ap horizon has hue of 10YR or 2.5Y, value 
of 3 to 5, and chroma of 2 to 4. It is silt loam or loam. 

The BA horizon has hue of 10YR or 2.5Y, value of 5 
or 6, and chroma of 2 to 4. It is silt loam or loam. 

The Btg horizon has hue of 7.5YR to 2.5Y, value of 5 
to 7, and chroma of 1 to 6. It is silt loam, loam, clay 
loam, or silty clay loam. 

The Cg horizon has hue of 7.5YR to 2.5Y, value of 4 
to 7, and chroma of 1 to 8. It is silt loam, loam, clay 
loam, or silty clay loam. In some pedons, it is stratified. 


Jefferson Series 


Soils of the Jefferson series are very deep and well 
drained. They formed in colluvium derived mainly from 
acid shale, siltstone, and sandstone. They are on 
uplands in the mountains. Slope ranges from 2 to 55 
percent. 

Jefferson soils are associated with the Coursey, 
Laidig, Lehew, Massanutten, Moomaw, Wallen, and 
Zepp soils. Coursey soils have gray mottles in the 
subsoil. Laidig and Moomaw soils have a fragipan. 
Lehew and Wallen soils have more rock fragments in 
the subsoil than the Jefferson soils, and Massanutten 
and Zepp soils have less clay in the subsoil. 

Typical pedon of Jefferson sandy loam, 2 to 15 
percent slopes, 0.5 mile southeast of the intersection of 
Virginia 675 and Taskers Gap Road and 30 feet east of 
Taskers Gap Road in the George Washington National 
Forest: 


Oi—4 inches to 0; loose leaves and twigs and very dark 
grayish brown (10YR 3/2), highly decomposed 
organic material. 

A—0 to 1 inch; very dark gray (10YR 3/1) sandy loam; 
weak fine granular structure; very friable; many fine 
and medium and common coarse roots; about 5 
percent sandstone gravel; very strongly acid; abrupt 
smooth boundary. 

E—1 to 5 inches; yellowish brown (10YR 5/4) sandy 
loam; weak fine subangular blocky structure; friable; 
many fine and medium and common coarse roots; 
few fine discontinuous pores; about 5 percent 
sandstone gravel; very strongly acid; clear smooth 
boundary. 

BE—5 to 15 inches; yellowish brown (10YR 5/4) sandy 
loam; weak medium subangular blocky structure; 
friable; common fine and few medium and coarse 
roots; many fine and few medium discontinuous 
pores; few faint clay films on faces of peds and in 
pores; about 5 percent sandstone gravel; very 
strongly acid; clear smooth boundary. 


144 


Bti—15 to 24 inches; strong brown (7.5YR 5/6) gravelly 
sandy clay loam; moderate medium subangular 
blocky structure; friable, sticky and slightly plastic; 
few fine to coarse roots; many distinct clay films on 
faces of peds; about 15 percent sandstone gravel; 
very strongly acid; clear wavy boundary. 

Bt2—24 to 33 inches; strong brown (7.5YR 5/6) sandy 
clay loam; common medium prominent red (2.5YR 
4/6) and few fine distinct very pale brown (10YR 
7/4) and brownish yellow (10YR 6/8) mottles; 
moderate medium subangular blocky structure; 
friable, sticky and slightly plastic; few fine to coarse 
roots; common fine discontinuous pores; many 
distinct clay films on faces of peds; about 10 
percent sandstone gravel; very strongly acid; clear 
wavy boundary. 

Bt3—33 to 48 inches; strong brown (7.5YR 5/6) gravelly 
sandy clay loam; many prominent red (2.5YR 4/6) 
and common distinct very pale brown (10YR 7/4), 
brownish yellow (10YR 6/8), and light gray (10YR 
7/1) mottles; moderate medium angular blocky 
structure: friable, slightly sticky and slightly plastic; 
few fine roots; common fine and few medium 
discontinuous pores; many distinct clay films on 
faces of peds; about 20 percent sandstone gravel; 
very strongly acid; clear wavy boundary. 

C—48 to 72 inches; mottled strong brown (7.5YR 5/6), 
red (2.5YR 4/6), very pale brown (10YR 7/4), 
brownish yellow (10YR 6/8), and light gray (10YR 
7/1) extremely gravelly sandy clay loam; massive; 
friable, slightly sticky and slightly plastic; clay 
coatings on cleavage faces; about 70 percent 
sandstone gravel; very strongly acid. 


The thickness of the solum ranges from 40 to 60 
inches. The depth to bedrock is more than 60 inches. 
The content of rock fragments of mostly sandstone 
gravel ranges from 5 to 35 percent to a depth of about 
40 inches and from 20 to 80 percent below that depth. 
The soils are very strongly acid or strongly acid. 

The A horizon has hue of 10YR, value of 3 to 5, and 
chroma of 1 to 3. The A horizon is loam, fine sandy 
loam, or sandy loam in the fine-earth fraction. 

The E horizon has hue of 10YR, value of 4 to 6, and 
chroma of 3 or 4. The E horizon is loam, fine sandy 
loam, or sandy loam in the fine-earth fraction. 

The BE horizon has hue of 7.5YR or 10YR, value of 
4 or 5, and chroma of 4 to 8. It is sandy loam or loam in 
the fine-earth fraction. 

The Bt horizon has hue of 7.5YR or 10YR, value of 4 
or 5, and chroma of 4 to 8. It has motties in shades of 
brown, yellow, red, and gray in the lower part. This 
horizon is loam, sandy clay loam, or clay loam in the 
fine-earth fraction. 
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The C horizon is mottled in shades of brown, red, 
and gray. It is sandy loam, fine sandy loam, sandy clay 
loam, or clay loam in the fine-earth fraction. 


Laidig Series 


Soils of the Laidig series are very deep and well 
drained. They formed in colluvium derived mainly from 
sandstone and shale. They are on uplands in the 
Massanutten and Allegheny Mountains. Slope ranges 
from 2 to 55 percent. 

Laidig soils are associated with the Drall, Jefferson, 
Lehew, Massanutten, Moomaw, Wallen, and Zepp soils. 
Drall, Jefferson, Lehew, Massanutten, Wallen, and Zepp 
soils do not have a fragipan. Moomaw soils have gray 
mottles in the subsoil. 

Typical pedon of Laidig channery loam, 15 to 35 
percent slopes, very stony, 70 feet east of Mill Creek 
and 300 feet north of Little Stony Creek Road in the 
George Washington National Forest: 


Oi—2 inches to 0; loose leaf litter and twigs and very 
dark grayish brown (10YR 3/2), highly decomposed 
organic material. 

A—0 to 2 inches; dark grayish brown (10YR 4/2) 
channery loam; weak fine granular structure; very 
friable: many fine and medium roots; about 15 
percent sandstone channers; very strongly acid; 
abrupt smooth boundary. 

E—2 to 7 inches; yellowish brown (10YR 5/6) channery 
loam; weak fine subangular blocky structure; friable; 
many fine and medium roots; few fine discontinuous 
pores; 15 percent sandstone channers; very 
strongly acid; clear smooth boundary. 

Bti—7 to 12 inches; yellowish brown (10YR 5/6) 
channery loam; few fine distinct strong brown 
(7.5YR 4/6) mottles; weak fine and medium 
subangular blocky structure; friable, nonsticky and 
nonplastic; common medium and few fine roots; 
common fine discontinuous pores; few faint clay 
films on faces of peds; about 20 percent sandstone 
channers; very strongly acid; clear smooth 
boundary. 

Bt2—12 to 30 inches; yellowish brown (10YR 5/6) 
channery loam; weak fine and medium subangular 
blocky structure; friable, nonsticky and nonplastic; 
common fine and few medium roots; common fine 
discontinuous pores; many distinct clay films on 
faces of peds; about 25 percent sandstone 
channers; very strongly acid; clear wavy boundary. 

Bx1—30 to 38 inches; yellowish brown (10YR 5/8) 
channery loam; common fine distinct pale brown 
(10YR 6/3), few fine faint light brownish gray (10YR 
6/2), and common fine distinct strong brown (7.5YR 
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5/6) mottles; strong medium platy structure; brittle, 
nonsticky and nonplastic; many fine and medium 
discontinuous pores; few faint clay films on faces of 
plates; about 25 percent sandstone channers; 
strongly acid; gradual wavy boundary. 

Bx2—38 to 65 inches; strong brown (7.5YR 5/6) 
channery loam; common medium distinct red 
(2.5YR 4/6), yellowish brown (10YR 5/6), and pale 
brown (10YR 6/3) motties; moderate medium platy 
structure; brittle, nonsticky and nonplastic; many 
fine and medium discontinuous pores; few faint clay 
films along pores; about 20 percent sandstone 
channers; strongly acid. 


The thickness of the solum ranges from 60 to more 
than 80 inches. Depth to the fragipan ranges from 30 to 
50 inches. The depth to bedrock is more than 60 
inches. Rock fragments of gravel and channer-sized 
sandstone and quartzite make up 15 to 35 percent of 
the Bt horizon and 15 to 70 percent of the individual 
subhorizons of the Bx and C horizons. The soils range 
from extremely acid to strongly acid. 

The A horizon has hue of 10YR, value of 2 to 5, and 
chroma of 2 to 4. It is fine sandy loam or loam in the 
fine-earth fraction. 

The E horizon has hue of 7.5YR or 10YR, value of 4 
to 6, and chroma of 2 to 6. The E horizon is fine sandy 
joam or loam in the fine-earth fraction. 

The Bt horizon has hue of 7.5YR or 10YR, value of 4 
to 6, and chroma of 3 to 8. It is loam or clay loam in the 
fine-earth fraction. 

The Bx horizon has hue of 5YR to 10YR, value of 4 
to 6, and chroma of 3 to 8. It is sandy loam, loam, clay 
loam, or sandy clay loam in the fine-earth fraction. 

The C horizon, if it occurs, has hue of 5YR to 10YR, 
value of 5 or 6, and chroma of 3 to 8 and is mottled. It 
is sandy loam, loam, clay loam, or sandy clay loam in 
the fine-earth fraction. 


Lehew Series 


Soils of the Lehew series are moderately deep and 
somewhat excessively drained. They formed in material 
weathered from mostly sandstone with some 
interbedded siltstone and shale. They are on uplands in 
the Allegheny Mountains. Slope ranges from 2 to 70 
percent. 

Lehew soils are associated with the Gainesboro, 
Jefferson, Laidig, Massanutten, Wallen, and Zepp soils. 
Gainesboro soils have mixed mineralogy. Jefferson, 
Laidig, Massanutten, and Zepp soils have fewer rock 
fragments in the subsoil than the Lehew soils, and 
Wallen soils have a browner subsoil. 

Typical pedon of Lehew channery loam, in an area of 
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Wallen-Lehew complex, 2 to 15 percent slopes, very 
stony; 100 feet south of Virginia 691 on Devils Hole 
Mountain in the George Washington National Forest: 


Oi—2 inches to 0; loose leaves, twigs, and partially 
decomposed organic material. 

A—0 to 2 inches; dark gray (10YR 4/1) channery loam; 
weak fine granular structure; very friable; many fine 
and medium and common coarse roots; about 20 
percent red sandstone channers; very strongly acid; 
clear smooth boundary. 

E—2 to 4 inches; dark brown (7.5YR 5/4) channery 
loam; weak fine granular structure; friable; many 
fine and medium and common coarse roots; about 
20 percent red sandstone channers; very strongly 
acid; abrupt smooth boundary. 

Bw1—4 to 12 inches; reddish brown (5YR 4/4) 
channery fine sandy loam; weak fine subangular 
blocky structure parting to weak fine granular; 
friable; many fine and common medium roots; 
common fine discontinuous pores; about 30 percent 
red sandstone channers; very strongly acid; clear 
wavy boundary. 

Bw2—12 to 20 inches; reddish brown (5YR 4/4) very 
channery fine sandy loam; weak fine and medium 
subangular blocky structure; friable; common fine 
and few medium roots; common fine discontinuous 
pores; few faint clay films on faces of peds and on 
rock fragments; about 40 percent red sandstone 
channers; very strongly acid; clear wavy boundary. 

C—20 to 24 inches; reddish brown (5YR 4/4) very 
channery fine sandy loam; massive; common fine 
roots in fractures between rock fragments; about 55 
percent red sandstone channers; very strongly acid; 
clear smooth boundary. 

R—24 inches; red sandstone bedrock. 


The thickness of the solum ranges from 15 to 30 
inches. The depth to bedrock ranges from 20 to 40 
inches. The sandstone rock fragments are mostly 
channers or flagstones. They make up 15 to 35 percent 
of the A horizon, 20 to 40 percent of the B horizon, and 
35 to 70 percent of the C horizon. The soils are very 
strongly acid or strongly acid. 

The A horizon has hue of 7.5YR or 10YR, value of 2 
to 4, and chroma of 1 or 2. The Ap horizon, if it occurs, 
has chroma of 1 to 4. It is loam, fine sandy loam, or 
sandy loam in the fine-earth fraction. 

The Bw horizon has hue of 2.5YR or 5YR, value of 4 
or 5, and chroma of 3 to 6. It is loam, fine sandy loam, 
or sandy loam in the fine-earth fraction. 

The C horizon has hue of 2.5YR or 5YR, value of 3 
to 5, and chroma of 2 to 4. It is sandy loam, loam, or 
fine sandy loam in the fine-earth fraction. 
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Massanetta Series 


Soils of the Massanetta series are very deep and 
moderately well drained. They formed in alluvium 
derived from higher lying areas that are underlain by 
limestone and calcareous shales. They are on narrow 
flood plains along limestone, spring-fed streams in the 
Shenandoah Valley. Slope is 0 to 2 percent. 

Massanetta soils are associated with the Carbo, 
Chilhowie, Edom, Endcav, Frederick, Opequon, 
Poplimento, and Timberville soils. The associated soils 
do not have secondary lime concretions or a mollic 
epipedon. 

Typical pedon of Massanetta silt loam, 0 to 2 percent 
slopes, occasionally flooded, 0.5 mile northeast of 
Quicksburg, 375 feet southeast of the railroad trestle, 
and 80 feet northeast of Holman Creek: 


Ap—0 to 11 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; moderate 
fine granular structure; friable; common fine roots; 
few fine discontinuous vesicular pores; about 3 
percent sandstone gravel; about 2 percent 
secondary lime concretions as much as % inch in 
size; strong effervescence; moderately alkaline: 
gradual smooth boundary. 

Bwi—11 to 22 inches; very dark gray (10YR 3/1) silt 
loam, gray (10YR 5/1) dry; weak fine subangular 
blocky structure; friable; common fine and very fine 
roots: many fine and medium discontinuous 
vesicular pores; about 2 percent secondary lime 
concretions as much as % inch in size; common 
worm channels and casts; strong effervescence; 
moderately alkaline; gradual smooth boundary. 

Bw2—22 to 32 inches; very dark grayish brown (10YR 
3/2) loam, grayish brown (10YR 5/2) dry; weak fine 
subangular blocky structure; friable; few very fine 
roots; many fine and medium and few large 
discontinuous tubular pores; common worm 
channels and casts; about 20 percent secondary 
lime concretions and shells as much as % inch in 
size; light olive brown (2.5Y 5/4) silt coatings in old 
root channels; strong effervescence; moderately 
alkaline; gradual smooth boundary. 

Bw3—32 to 40 inches; dark grayish brown (10YR 4/2) 
loam, gray (10YR 6/1) dry; common medium distinct 
olive brown (2.5Y 4/4) mottles; moderate fine 
subangular blocky structure; friable; few very fine 
roots; many fine and medium discontinuous tubular 
pores; about 10 percent secondary lime concretions 
and shells as much as ‘2 inch in size; strong 
effervescence; moderately alkaline; gradual smooth 
boundary. 

C—40 to 63 inches; brown (10YR 5/3) loam, light gray 
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(2.5Y 7/2) dry; common medium distinct olive brown 
(2.5Y 4/4) mottles; massive; friable; few very fine 
roots; common worm channels and casts filled with 
light brownish gray (10YR 6/2) loam; about 10 
percent secondary lime concretions and shells as 
much as %% inch in size; strong effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 20 to 40 
inches. The depth to bedrock is more than 60 inches. 
Secondary lime concretions and shells make up 0 to 20 
percent of the A and B horizons and 0 to 30 percent of 
the C horizon. The soils are mildly alkaline or 
moderately alkaline and effervesce with dilute acid. 

The Ap horizon has hue of 10YR, value of 3, and 
chroma of 1 to 3. It is loam or silt loam. 

The BA horizon has hue of 10YR, value of 3, and 
chroma of 1 to 4. It is loam, silt loam, or clay loam. 

The Bw horizon has hue of 10YR, value of 3 to 5, 
and chroma of 1 to 4. In some pedons it has mottles 
with chroma of 1 to 4. It is loam, silt loam, clay loam, or 
silty clay loam. 

The C horizon is neutral in hue or has hue of 7.5YR 
or 10YR. It has value of 2 to 5 and chroma of 0 to 3. It 
is loam, silt loam, or clay loam. 


Massanutten Series 


Soils of the Massanutten series are moderately deep 
and well drained. They formed in material weathered 
from acid sandstone. They are on uplands in the 
mountains. Slope ranges from 15 to 55 percent. 

Massanutten soils are associated with the Coursey, 
Jefferson, Laidig, Lehew, Moomaw, Wallen, and Zepp 
soils. Coursey, Jefferson, Laidig, and Moomaw soils 
have more clay in the subsoil than the Massanutten 
soils, and Lehew and Wallen soils have more rock 
fragments in the subsoil. Zepp soils are more than 60 
inches deep over bedrock. 

Typical pedon of Massanutten channery silt loam, 15 
to 35 percent slopes, 5 miles east of U.S. 11 on Virginia 
675, 0.8 mile south from the intersection of the fire trail 
and Virginia 675, and 500 feet east of the fire trail in the 
George Washington National Forest: 


Oi—2 inches to 0: loose leaves, twigs, and very dark 
grayish brown (10YR 3/2), highly decomposed 
organic material. 

A—0 to 2 inches; dark gray (10YR 4/1) channery silt 
loam; very weak very fine granular structure; very 
friable; many fine and medium roots; about 15 
percent red sandstone channers; very strongly acid; 
clear smooth boundary. 

BA—2 to 4 inches; yellowish brown (10YR 5/4) 
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channery silt loam; weak very fine and fine 
subangular blocky structure; very friable; many fine 
to coarse roots; common fine and medium 
discontinuous pores; about 15 percent red 
sandstone channers; strongly acid; clear smooth 
boundary. 

Bti—4 to 11 inches; brown (7.5YR 5/4) silt loam; weak 
fine and medium subangular blocky structure; 
friable, slightly sticky and nonplastic; many fine and 
medium and few coarse roots; many fine, common 
medium, and few coarse discontinuous pores; few 
faint clay films on faces of peds and in pores; about 
10 percent red sandstone channers; strongly acid; 
gradual smooth boundary. 

Bt2—11 to 21 inches; brown (7.5YR 4/4) channery silt 
loam; weak very fine subangular blocky structure; 
friable, slightly sticky and nonplastic; common fine 
and many medium roots; few fine and medium 
discontinuous pores; few faint clay films on faces of 
peds and in pores; about 30 percent red sandstone 
channers; strongly acid; clear smooth boundary. 

C—21 to 24 inches; brown (7.5YR 5/4) extremely 
channery loam; massive; about 65 percent 
sandstone channers; strongly acid; clear smooth 
boundary. 

R—24 inches; hard, red sandstone bedrock. 


The thickness of the solum ranges from 18 to 36 
inches. The depth to bedrock ranges from 20 to 40 
inches. Rock fragments make up 0 to 30 percent of the 
A and B horizons and 0 to 70 percent of the C horizon. 
The soils range from extremely acid to strongly acid. 

The A horizon has hue of 7.5YR or 10YR, value of 2 
to 5, and chroma of 1 to 4. It is loam or silt loam in the 
fine-earth fraction. 

The BA horizon, if it occurs, has hue of 7.5YR or 
10YR, value of 3 to 6, and chroma of 2 to 5. It is loam 
or silt loam in the fine-earth fraction. 

The Bt horizon has hue of 5YR to 10YR, value of 4 
to 6, and chroma of 4 to 8. It is silt loam or loam in the 
fine-earth fraction. 

The C horizon has hue of 5YR to 10YR, value of 4 to 
6, and chroma of 4 to 8. It is sandy loam or loam in the 
fine-earth fraction. 


Maurertown Series 


Soils of the Maurertown series are very deep and 
poorly drained. They formed in alluvium. They are on 
low stream terraces. Slope is 0 to 2 percent. 

Maurertown soils are associated with the Guyan, 
Purdy, and Toms soils. Guyan and Purdy soils have a 
lower base saturation than the Maurertown soils. Toms 
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soils have a subhorizon with brown colors in the 
subsoil. 

Typical pedon of Maurertown silty clay loam, 0 to 2 
percent slopes, 0.5 mile south of Zion Church at the 
intersection of Virginia 645 and Virginia 654 and 2,000 
feet east of Virginia 645: 


Ap—0 to 6 inches; dark grayish brown (10YR 4/2) silty 
clay ioam; weak very fine and fine subangular 
blocky structure; friable, slightly sticky and slightly 
plastic; many fine roots; common fine and few 
medium discontinuous pores; slightly acid; abrupt 
smooth boundary. 

Btgi—6 to 13 inches; olive gray (5Y 4/2) silty clay loam; 
common fine faint yellowish brown (10YR 5/6) 
mottles; moderate fine and medium subangular 
blocky structure; friable, slightly sticky and slightly 
plastic; many fine roots; many fine and medium and 
common coarse continuous pores; many distinct 
clay films on faces of peds; slightly acid; gradual 
smooth boundary. 

Btg2—13 to 27 inches; dark gray (5Y 4/1) silty clay; 
many fine prominent strong brown (7.5YR 5/8) 
mottles; weak medium prismatic structure parting to 
moderate medium and coarse subangular blocky; 
firm, sticky and plastic; few fine roots; common fine 
and few medium discontinuous pores; many distinct 
clay films on faces of peds; common fine 
manganese concretions; moderately acid; gradual 
smooth boundary. 

Btg3—27 to 43 inches; dark gray (5Y 4/1) silty clay 
loam; many medium and coarse prominent olive 
brown (2.5Y 4/4) and strong brown (7.5YR 5/6) 
mottles; weak medium prismatic structure parting to 
moderate medium and coarse subangular blocky; 
firm, sticky and plastic; few fine roots; common fine 
and few medium discontinuous pores; many distinct 
clay films on faces of peds; common fine 
manganese concretions; moderately acid; gradual! 
smooth boundary. 

Btg4—43 to 65 inches; gray (5Y 5/1) silty clay; many 
medium and coarse prominent strong brown (7.5YR 
5/6) and olive brown (2.5Y 4/4) mottles; weak fine 
and medium subangular blocky structure; firm, 
sticky and plastic; few fine roots; few fine 
discontinuous pores; many distinct clay films on 
faces of peds; common fine manganese 
concretions; moderately acid. 


The thickness of the solum ranges from 40 to more 
than 60 inches. The depth to bedrock or unconforming 
substrata is more than 60 inches. The soils range from 
moderately acid to neutral. 
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The A or Ap horizon has hue of 10YR or 2.5Y, value 
of 4 or 5, and chroma of 1 or 2. It is loam, silt loam, or 
silty clay loam. 

The Btg horizon is neutral in hue or has hue of 10YR 
to 5Y. It has value of 4 to 6 and chroma of 0 to 2. It is 
silty clay loam, silty clay, or clay. In some pedons clay 
loam is in the upper part. 

The C horizon, if it occurs, has the same color and 
texture ranges as those of the Btg horizon. 


Moomaw Series | 


Soils of the Moomaw series are very deep and 
moderately well drained. They formed in alluvium 
derived mainly from acid sandstone and shale. They are 
on river terraces in the Shenandoah Valley. Slope 
ranges from 2 to 15 percent. 

Moomaw soils are associated with the Coursey, 
Jefferson, Laidig, Lehew, Massanutten, Wallen, and 
Zepp soils. Coursey, Jefferson, Lehew, Massanutten, 
Wallen, and Zepp soils do not have a fragipan. Laidig 
soils do not have gray mottles in the subsoil. 

Typical pedon of Moomaw fine sandy loam, 2 to 7 
percent slopes, 0.5 mile southeast of Chapmans 
Landing, 700 feet southwest of Virginia 672, and 600 
feet southeast of the circular watering tank: 


Ap—0 to 8 inches; dark brown (10YR 4/3) fine sandy 
loam; weak fine granular structure; friable; many 
fine roots; few fine discontinuous vesicular pores; 
about 1 percent rounded sandstone gravel; slightly 
acid; abrupt smooth boundary. 

Bt—8 to 18 inches; yellowish brown (10YR 5/6) clay 
loam; common medium distinct pale brown (10YR 
6/3) mottles; weak fine subangular blocky structure; 
friable; common fine roots; common very fine 
discontinuous vesicular pores; common distinct clay 
films on faces of peds; strongly acid; clear smooth 
boundary. 

Bx1—18 to 27 inches; light yellowish brown (10YR 6/4) 
sandy clay loam; common medium distinct strong 
brown (7.5YR 5/6) and gray (10YR 6/1) mottles; 
moderate very coarse platy structure parting to 
moderate fine subangular blocky; firm and brittle; 
common fine discontinuous vesicular pores; few 
faint clay films along faces of plates; strongly acid; 
gradual smooth boundary. 

Bx2—27 to 34 inches; yellowish brown (10YR 5/4) 
sandy clay loam; many coarse distinct strong brown 
(7.5YR 5/6), pale brown (10YR 6/3), and gray 
(10YR 6/1) mottles; moderate very coarse platy 
structure parting to moderate fine subangular 
blocky; firm and brittle; few fine discontinuous 
vesicular pores; few faint clay films along faces of 
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plates; very strongly acid; gradual smooth 
boundary. 

Bx3—34 to 65 inches; yellowish brown (10YR 5/6) 
sandy clay loam; many fine distinct brownish yellow 
(10YR 6/8), strong brown (7.5YR 5/6), and light 
yellowish brown (2.5Y 6/4) mottles; moderate 
coarse platy structure parting to moderate fine 
subangular blocky; firm and brittle; few fine 
discontinuous vesicular pores; few distinct dark 
brown (7.5YR 4/4) clay films along faces of plates; 
very strongly acid. 


The thickness of the solum ranges from 40 to 72 
inches. The depth to the fragipan ranges from 18 to 30 
inches. The depth to bedrock is more than 60 inches. 
The content of rounded gravel- and cobble-sized rock 
fragments ranges from 0 to 30 percent above the 
fragipan and 0 to 35 percent in the fragipan. Some 
pedons have a C horizon. The content of cobbles and 
gravel in this horizon ranges from 10 to 35 percent. The 
soils are very strongly acid or strongly acid unless 
limed. 

The Ap horizon has hue of 10YR, value of 4 or 5, 
and chroma of 2 or 3. It is loam or fine sandy loam in 
the fine-earth fraction. 

The Bt horizon has hue of 7.5YR or 10YR, value of 5 
or 6, and chroma of 4 to 8. Low-chroma mottles are 10 
inches or more below the top of the Bt horizon. This 
horizon is loam, clay loam, or sandy clay loam in the 
fine-earth fraction. 

The Btx horizon has hue of 7.5YR to 2.5Y, value of 5 
or 6, and chroma of 2 to 8. It is loam, clay loam, or 
sandy clay loam in the fine-earth fraction. 

Some pedons have a C horizon, which has hue of 
7.5YR to 2.5Y, value of 5 to 7, and chroma of 2 to 8. 
This horizon is sandy loam, loam, sandy clay loam, or 
clay loam in the fine-earth fraction. 


Newmarc Series 


Soils of the Newmarc series are very deep and 
somewhat poorly drained. They formed in alluvium 
derived largely from shale, sandstone, and limestone. 
They are on flood plains along the major streams and 
rivers in the Shenandoah Valley. Slope is 0 to 2 
percent. 

Newmarc soils are associated with the Broadway, 
Derroc, Gladehill, and Nomberville soils. The associated 
soils do not have gray mottles in the upper part of the 
subsoil. 

Typical pedon of Newmarc silt loam, 0 to 2 percent 
slopes, occasionally flooded, 3 miles southeast of the 
intersection of U.S. 11 and Virginia 661 and 150 feet 
north of the North Fork of the Shenandoah River: 
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Ap—O to 7 inches; dark brown (10YR 3/3) silt loam, 
yellowish brown (10YR 4/4) dry; weak fine and 
medium granular structure; friable; many fine and 
few medium roots; common fine discontinuous 
pores; moderately acid; clear smooth boundary. 

A—7 to 14 inches; dark brown (10YR 3/3) silt loam, 
dark yellowish brown (10YR 4/4) dry; moderate 
medium subangular blocky structure; friable; 
common fine roots; common fine and medium 
discontinuous pores; common distinct silt coatings 
on faces of peds; moderately acid; clear smooth 
boundary. 

Bgi—14 to 24 inches; grayish brown (10YR 5/2) silt 
loam; common fine faint gray (10YR 5/1) and many 
fine distinct strong brown (7.5YR 5/6) mottles; weak 
coarse prismatic structure parting to moderate 
medium subangular blocky; friable, slightly sticky 
and slightly plastic; few fine roots; many fine and 
medium discontinuous pores; many faint silt 
coatings on faces of peds; moderately acid; gradual 
smooth boundary. 

Bg2—24 to 36 inches; dark grayish brown (10YR 4/2) 
silt loam; common fine faint gray (10YR 5/1) and 
common fine distinct strong brown (7.5YR 5/6) 
mottles; weak coarse prismatic structure parting to 
moderate medium subangular blocky; friable, 
slightly sticky and nonplastic; few fine roots; many 
fine and medium discontinuous pores; common faint 
silt coatings on faces of peds; moderately acid; 
gradual smooth boundary. 

Cg—36 to 62 inches; dark grayish brown (10YR 4/2) 
loam; common fine distinct strong brown (7.5YR 
5/6) mottles; massive; friable, slightly sticky and 
nonplastic; few fine roots; common fine and medium 
discontinuous pores; many faint silt coatings in 
pores; slightly acid. 


The thickness of the solum ranges from 20 to 40 
inches. The content of gravel-sized rock fragments 
ranges from 0 to 5 percent within a depth of 40 inches 
and from 0 to 60 percent below that depth. The soils 
range from moderately acid to mildly alkaline. 

The Ap horizon has hue of 7.5YR to 2.5Y and value 
and chroma of 2 or 3. It is loam, silt loam, or silty clay 
loam. 

The A horizon has hue of 7.5YR to 2.5Y, value of 3 
to 5, and chroma of 2 to 4. It is silt loam or silty clay 
loam. 

The Bg horizon has hue of 7.5YR to 2.5Y, value of 4 
to 7, and chroma of 0 to 2. It is silt loam or silty clay 
loam. 

The Cg horizon has the same color range as that of 
the Bg horizon. This horizon is fine sandy loam, loam, 
silt loam, or silty clay loam in the fine-earth fraction. 
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Nomberville Series 


Soils of the Nomberville series are very deep and 
well drained. They formed in alluvium derived from 
limestone, sandstone, and calcareous shale. They are 
on flood plains in the Shenandoah Valley. Slope is 0 to 
2 percent. 

Nomberville soils are associated with the Broadway, 
Derroc, Gladehill, and Newmarc soils. Broadway soils 
have free carbonates within 40 inches of the surface. 
Derroc and Gladehill soils have less silt in the subsoil 
than the Nomberville soils. Newmarc soils have gray 
mottles in the subsoil. 

Typical pedon of Nomberville loam, 0 to 2 percent 
slopes, rarely flooded, 1.5 miles southwest of Strasburg, 
985 yards east of the intersection of Virginia 11 and 
Virginia 601, about 325 yards north of Virginia 601, and 
95 yards south-southeast of the North Fork of the 
Shenandoah River: 


Api—o to 6 inches; dark brown (10YR 3/3) loam; 
moderate fine granular structure; friable; common 
fine roots; few fine discontinuous pores; about 2 
percent gravel; common worm channels; neutral; 
clear smooth boundary. 

Ap2—6 to 13 inches; dark brown (10YR 3/3) loam, 
weak fine subangular blocky structure; friable; few 
fine roots; common fine and medium discontinuous 
pores; common worm casts; about 2 percent 
sandstone cobbles; neutral; clear smooth boundary. 

Bwi1—13 to 20 inches; dark brown (7.5YR 4/4) silt 
loam; moderate fine subangular blocky structure; 
friable; few very fine and medium roots; common 
fine discontinuous pores; dark brown (7.5YR 3/2) 
organic coatings on faces of peds; common worm 
channels; neutral; clear smooth boundary. 

Bw2—20 to 31 inches; dark brown (7.5YR 4/4) silt 
loam; moderate fine subangular blocky structure; 
friable, slightly sticky and slightly plastic; few very 
fine and medium roots; common fine discontinuous 
pores; common worm channels; dark brown (7.5YR 
3/2) organic coatings on faces of peds; neutral; 
gradual smooth boundary. 

Bw3—31 to 50 inches; dark brown (7.5YR 4/4) silt 
loam; moderate fine subangular blocky structure, 
friable; common fine discontinuous pores: few very 
fine and medium roots; common worm channels; 
about 2 percent shale gravel; neutral; gradual wavy 
boundary. 

C—50 to 62 inches; dark brown (7.5YR 4/4) gravelly 
loam; massive; friable; few fine discontinuous pores; 
about 10 percent sandstone cobbles and 25 percent 
sandstone gravel; neutral. 
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The thickness of the solum is 40 inches or more. The 
depth to hard rock is more than 60 inches. Rock 
fragments of mostly gravel- and cobble-sized sandstone 
and shale make up 0 to 5 percent of the surface layer 
and subsoil and 0 to 35 percent of the substratum. The 
soils range from moderately acid to moderately alkaline. 

The Ap horizon has hue of 10YR or 2.5Y and value 
and chroma of 2 or 3. It is loam or silt loam. 

The Bw horizon has hue of 7.5YR or 10YR, value of 
4 or 5, and chroma of 3 or 4. It is silt loam or silty clay 
loam. 

The C horizon has hue of 7.5YR or 10YR, value of 4 
or 5, and chroma of 2 to 4. It is fine sandy loam, sandy 
loam, or loam in the fine-earth fraction. 


Opequon Series 


Soils of the Opequon series are shallow and well 
drained. They formed in material weathered from 
limestone. They are on uplands in the Shenandoah 
Valley. Slope ranges from 2 to 25 percent. 

Opequon soils are associated with the Carbo, 
Chilhowie, Edom, Endcav, Frederick, Massanetta, 
Poplimento, and Timberville soils. The associated soils 
have a thicker solum than that of the Opequon soils and 
are deeper over bedrock. 

Typical pedon of Opequon silty clay loam, 2 to 15 
percent slopes, rocky, 0.7 mile southwest of Virginia 
639, about 660 feet northeast of the intersection of 
Virginia 601 and Tumbling Run Creek, and 75 feet 
southeast of the abandoned quarry pit: 


A—0 to 3 inches; dark brown (7.5YR 4/4) silty clay 
loam; weak fine granular structure; friable, slightly 
sticky and slightly plastic; common fine and few 
medium roots; about 10 percent chert gravel; 
neutral; clear smooth boundary. 

Bti—3 to 9 inches; strong brown (7.5YR 5/6) silty clay 
loam; weak fine and medium subangular blocky 
structure; friable, sticky and plastic; common fine 
and medium roots; common fine and medium 
discontinuous pores; many distinct clay films on 
faces of peds; about 10 percent chert gravel; 
slightly acid; clear smooth boundary. 

Bt2—9 to 20 inches; red (2.5YR 4/6) clay; moderate 
fine and medium angular blocky structure; friable, 
very sticky and very plastic; common fine and few 
medium roots; few fine discontinuous pores; many 
prominent strong brown (7.5YR 5/6) and dark brown 
(7.5YR 4/4) clay films on faces of peds; slightly 
acid; abrupt smooth boundary. 

R—20 inches; limestone bedrock. 


The thickness of the solum and the depth to 
limestone bedrock range from 12 to 20 inches. Rock 
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fragments of mostly gravel-sized chert and limestone 
make up 0 to 20 percent of the soils. The soils range 
from moderately acid to mildly alkaline. 

The A horizon has hue of 5YR to 10YR, value of 3 to 
6, and chroma of 1 to 4. It is silty clay loam, silty clay, 
or clay in the fine-earth fraction. 

The Bt horizon has hue of 2.5YR to 7.5YR, value of 
4 or 5, and chroma of 4 to 8. It is silty clay loam, silty 
clay, or clay in the fine-earth fraction. 

The C horizon, if it occurs, is 1 to 3 inches thick. It is 
calcareous and effervesces in diluted hydrochloric acid. 


Poplimento Series 


Soils of the Poplimento series are very deep and well 
drained. They formed in material weathered from a 
mixture of limestone, shale, and siltstone. They are on 
uplands in the Shenandoah Valley. Slope ranges from 2 
to 35 percent. 

Poplimento soils are associated with the Carbo, 
Chilhowie, Edom, Endcav, Frederick, Massanetta, 
Opequon, and Timberville soils. Carbo, Chilhowie, 
Edom, Endcav, Massanetta, and Opequon soils have 
higher base saturation than the Poplimento soils, and 
Frederick and Timberville soils have a lower base 
saturation. 

Typical pedon of Poplimento silt loam, in an area of 
Frederick and Poplimento silt loams, 2 to 7 percent 
slopes; 1 mile west of Edinburg, 3,000 feet west of the 
intersection of U.S. 11 and Virginia 698, and 100 feet 
south of the sinkhole: 


Ap—O to 8 inches; dark brown (10YR 4/3) silt loam; 
common coarse distinct yellowish brown (10YR 5/4) 
mottles; weak fine granular structure; friable; 
common fine roots; about 10 percent chert gravel; 
slightly acid; clear smooth boundary. 

BA—8 to 12 inches; yellowish brown (10YR 5/6) silt 
loam; common fine distinct brown (10YR 4/3) and 
light yellowish brown (10YR 6/4) mottles; moderate 
fine subangular blocky structure; friable; few fine 
and very fine roots; common fine pores; few faint 
clay films on faces of peds; about 2 percent chert 
gravel; slightly acid; clear smooth boundary. 

Bti—12 to 23 inches; strong brown (7.5YR 5/8) silty 
clay; moderate fine subangular blocky structure; 
friable; few very fine roots; common fine and 
medium pores; common distinct clay films on faces 
of peds; about 2 percent chert gravel: slightly acid; 
gradual smooth boundary. 

Bt2—23 to 44 inches; strong brown (7.5YR 5/6) clay; 
common medium distinct brownish yellow (10YR 
6/6) and common medium prominent red (2.5YR 
4/6) mottles; moderate fine subangular blocky 
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structure; firm, sticky and plastic; few very fine 
roots; few fine pores; common distinct clay films on 
faces of peds; about 3 percent chert gravel; very 
strongly acid; gradual wavy boundary. 

Bt8—44 to 54 inches; yellowish brown (10YR 5/8) clay; 
common medium prominent red (2.5YR 4/6) 
mottles: moderate medium subangular blocky 
structure; firm, sticky and plastic; common distinct 
strong brown (7.5YR 5/6) clay films on faces of 
peds; about 10 percent chert gravel; very strongly 
acid; clear wavy boundary. 

Bt4—54 to 62 inches; reddish yellow (7.5YR 6/6) silty 
clay loam; weak fine subangular blocky structure; 
friable, slightly sticky and plastic; few faint strong 
brown (7.5YR 5/6) clay films on faces of peds; 
about 10 percent chert gravel; 15 percent brownish 
yellow (10YR 6/8), strongly weathered limestone 
gravel; very strongly acid. 


The thickness of the solum ranges from 40 to more 
than 60 inches. The depth to hard limestone, shale, or 
siltstone bedrock is more than 60 inches and varies 
greatly over short horizontal distances. Rock fragments 
of mostly chert gravel and highly weathered limestone, 
shale, and porous siltstone make up 0 to 25 percent of 
the A horizon, 0 to 15 percent of the upper part of the B 
horizon, and 0 to 55 percent of the lower part of the B 
horizon and the C horizon. The soils range from very 
strongly acid to slightly acid. 

The Ap horizon has hue of 7.5YR or 10YR, value of 
3 to 6, and chroma of 2 to 6. It is loam, silt loam, or silty 
clay loam in the fine-earth fraction. 

The BA horizon has hue of 7.5YR or 10YR, value of 
4 to 6, and chroma of 4 to 8. It is loam, silt !oam, or silty 
clay loam. 

The Bt horizon has hue of 5YR to 10YR, value of 4 
to 6, and chroma of 4 to 8. It is clay, silty clay, or silty 
clay loam in the fine-earth fraction. 

The C horizon, if it occurs, has colors similar to those 
of the Bt horizon. It is clay, silty clay loam, or silty clay 
in the fine-earth fraction. 


Purdy Series 


Soils of the Purdy series are very deep and poorly 
drained. They formed in alluvium derived from acid 
sandstone and shale material. They are on low 
terraces. Slope is 0 to 2 percent. 

Purdy soils are associated with the Guyan, 
Maurertown, and Toms sails. Guyan soils have a light 
brownish gray subsoil. Maurertown and Toms soils have 
a higher base saturation than the Purdy soils. 

Typical pedon of Purdy silty clay loam, 0 to 2 percent 
slopes, 1.4 miles north of St. Davids Church on Virginia 


151 


679, about 600 feet northwest of Virginia 769, and 900 
feet southeast of Passage Creek in a pasture: 


Ap—0 to 6 inches; dark grayish brown (10YR 4/2) silty 
clay loam; moderate fine and medium granular 
structure; friable, slightly sticky and nonplastic; 
many fine roots; strongly acid; abrupt smooth 
boundary. 

Btgi—6 to 11 inches; dark grayish brown (10YR 4/2) 
silty clay loam; common fine distinct strong brown 
(7.5YR 4/6) mottles; moderate fine subangular and 
angular blocky structure; friable, slightly sticky and 
slightly plastic; common fine roots; common fine 
discontinuous pores; common distinct clay films on 
faces of peds and inside pores; strongly acid; clear 
smooth boundary. 

Btg2—11 to 30 inches; dark gray (10YR 4/1) silty clay; 
many medium distinct strong brown (7.5YR 4/6) and 
common fine distinct yellowish brown (10YR 5/6) 
mottles; strong medium and coarse prismatic 
structure parting to strong medium angular blocky; 
firm, sticky and slightly plastic; few fine roots; many 
fine discontinuous pores; many prominent clay films 
on vertical and horizontal faces of peds; strongly 
acid; clear smooth boundary. 

Btg3—-30 to 39 inches; very dark gray (5Y 4/1) silty clay 
loam; many medium distinct strong brown (7.5YR 
4/6) and common fine distinct yellowish brown 
(10YR 5/6) motties; strong coarse angular blocky 
structure; firm, sticky and slightly plastic; few fine 
roots; few fine discontinuous pores; many prominent 
clay films on vertical and horizontal faces of peds; 
strongly acid; clear smooth boundary. 

Btg4—39 to 51 inches; dark gray (10YR 4/1) clay loam; 
common medium distinct gray (10YR 5/1), common 
fine prominent yellowish brown (10YR 5/6), and 
common medium prominent dark grayish brown 
(2.5Y 4/2) mottles; moderate medium angular 
blocky structure; firm, sticky and slightly plastic; few 
very fine roots; few fine discontinuous pores; many 
prominent clay films on vertical and horizontal faces 
of peds; strongly acid; clear smooth boundary. 

C—51 to 65 inches; gray (10YR 5/1) clay loam; 
common medium prominent brown (10YR 5/6) 
mottles; massive; friable, slightly sticky and slightly 
plastic; very strongly acid. 


The thickness of the solum ranges from 28 to more 
than 50 inches. The depth to bedrock is more than 60 
inches. The soils range from extremely acid to strongly 
acid unless limed. 

The A horizon is neutral in hue or has hue of 10YR 
or 2.5Y. It has value of 4 or 5 and chroma of 0 to 2. It is 
silt loam, loam, or silty clay loam. 
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The B horizon ts neutral in hue or has hue of 10YR 
to 5Y. It has value of 4 or 5 and chroma of 0 to 2. It is 
silty clay, clay loam, clay, or silty clay loam. 

The C horizon is neutral in hue or has hue of 10YR 
to 5Y, value of 4 to 6, and chroma of 0 to 3. It is silty 
clay, clay loam, or clay. In some pedons it contains 
gravel or cobbles. 


Sequoia Series 


Sails of the Sequoia series are moderately deep and 
well drained. These soils formed in material weathered 
from acid shale and siltstone. They are on uplands in 
the mountains and valleys. Slope ranges from 2 to 55 
percent. 

Sequoia soils are associated with the Berks, 
Braddock, Gainesboro, Gilpin, Trappist, Unison, and 
Weikert soils. Berks, Gainesboro, and Weikert soils 
have more rock fragments in the subsoil than the 
Sequoia soils, and Gilpin soils have less clay in the 
subsoil. Braddock and Unison soils are deeper over 
bedrock than the Sequoia soils, and Trappist soils have 
a yellower subsoil. 

Typical pedon of Sequoia loam, 2 to 15 percent 
slopes, 0.2 mile southwest of the intersection of Virginia 
675 and Forest Service Road Number 375 and 40 feet 
east of Forest Service Road Number 375 in the George 
Washington National Forest: 


Oi—2 inches to 0; loose leaves, twigs, and stems and 
very dark grayish brown (10YR 3/2), highly 
decomposed organic material. 

A—0 to 5 inches; yellowish brown (10YR 5/4) loam; 
weak fine granular structure; friable, slightly sticky 
and nonplastic; many fine and medium and few 
coarse roots; about 10 percent sandstone gravel: 
strongly acid; abrupt smooth boundary. 

Bti—5 to 13 inches; strong brown (7.5YR 5/6) silty clay 
loam; weak fine and medium subangular blocky 
structure; friable, slightly sticky and nonplastic; 
many fine and medium and few coarse roots; many 
fine and common medium discontinuous pores; 
common faint clay films on faces of peds; about 5 
percent sandstone gravel; strongly acid; gradual 
smooth boundary. 

Bt2—13 to 23 inches; yellowish red (5YR 5/6) clay; 
strong fine and medium subangular blocky 
structure; friable, sticky and plastic; few fine roots; 
common fine and medium discontinuous pores; 
common distinct clay films on faces of peds; about 
3 percent sandstone gravel; strongly acid; clear 
smooth boundary. 

Bt3—23 to 38 inches; yellowish brown (10YR 5/6), red 
(2.5YR 4/8), and yellowish red (65YR 5/6) channery 
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clay; moderate fine and medium angular blocky 
structure; friable, sticky and plastic; few fine roots; 
many distinct clay films on faces of peds; about 20 
percent shale channers; strongly acid; clear smooth 
boundary. 

Cr——38 to 62 inches; yellowish red (5YR 5/6) and light 
red (2.5YR 6/8), weathered shale that has seams 
and coatings of silty clay loam; massive; few fine 
roots between shale fragments and along seams; 
strongly acid. 


The thickness of the solum and the depth to soft 
shale range from 20 to 40 inches. The depth to hard 
shale bedrock is more than 60 inches. Rock fragments 
make up 0 to 10 percent of the A horizon and 5 to 25 
percent of the B horizon. The content of unconsolidated 
rock fragments of channer-sized shale varies in the Cr 
horizon. The soils are very strongly acid or strongly 
acid. 

The A horizon has hue of 10YR, value of 3 to 5, and 
chroma of 2 to 4. It is silt loam or loam. 

The Bt horizon has hue of 2.5YR to 10YR, value of 5 
or 6, and chroma of 6 to 8. It is silty clay, clay, or silty 
clay loam in the fine-earth fraction. 

The Cr horizon has hue of 10YR to 2.5YR, value of 4 
to 6, and chroma of 4 to 8. It is mostly consolidated 
weathered shale that crushes to loam or silt loam and 
consolidated channer-sized shale fragments. 


Timberville Series 


Soils of the Timberville series are very deep and well 
drained. They formed in colluvium and alluvium derived 
from limestone. They are on uplands and flood plains 
throughout the Shenandoah Valley. Slope ranges from 
2 to 7 percent. 

Timberville soils are associated with the Carbo, 
Chilhowie, Edom, Endcav, Frederick, Massanetta, 
Opequon, and Poplimento soils. Carbo, Chilhowie, and 
Endcav soils have more clay in the subsoil than the 
Timberville soils, and Frederick soils have a redder 
subsoil. Edom, Massanetta, Opequon, and Poplimento 
soils have a higher base saturation than the Timberville 
soils. 

Typical pedon of Timberville silt loam, 2 to 7 percent 
slopes, frequently flooded, 1.5 miles southwest of 
Quicksburg, 1,000 feet northwest of Virginia 616, and 
300 feet north of the airplane hangar: 


Apt—0 to 3 inches; dark brown (10YR 4/3) silt loam; 
weak fine and medium granular structure; friable; 
many fine roots; about 10 percent gravel; neutral; 
clear smooth boundary. 

Ap2—3 to 8 inches; dark yellowish brown (10YR 4/4) 
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silt loam; common fine distinct yellowish brown 
(10YR 5/8) mottles; moderate fine and medium 
subangular blocky structure; friable; many fine 
roots; common fine discontinuous pores; about 3 
percent gravel; neutral; abrupt smooth boundary. 

Bw—8 to 22 inches; yellowish brown (10YR 5/6) 
gravelly silt loam; moderate fine and medium 
subangular blocky structure; friable, slightly sticky 
and nonplastic; common fine roots; common 
medium and few coarse continuous and many fine 
discontinuous pores; about 25 percent gravel; 
neutral; clear smooth boundary. 

2Bt1—22 to 35 inches; strong brown (7.5YR 5/8) silty 
clay; moderate fine and medium blocky structure; 
friable, slightly sticky and slightly plastic; few fine 
roots; few fine discontinuous pores; many distinct 
clay films on faces of peds; black (10YR 2/1) 
manganese stains; about 10 percent gravel; 
moderately acid; clear smooth boundary. 

2Bt2—35 to 65 inches; strong brown (7.5YR 5/8) 
gravelly clay; moderate fine and medium blocky 
structure; friable, slightly sticky and slightly plastic; 
few fine discontinuous pores; many distinct clay 
films on faces of peds; black (10YR 2/1) 
manganese stains; about 30 percent gravel; very 
strongly acid. 


The thickness of the solum and the depth to bedrock 
are more than 60 inches. The depth to the 2Bt horizon 
ranges from 20 to 40 inches. Gravel-sized rock 
fragments of chert and sandstone make up 0 to 35 
percent of the surface layer and 0 to 35 percent of the 
subsoil with individual subhorizons in the subsoil 
ranging to 60 percent. The soils range from extremely 
acid to moderately acid unless limed. 

The Ap horizon has hue of 7.5YR or 10YR, value of 
4 to 6, and chroma of 3 to 5. It is silt loam or loam in 
the fine-earth fraction. 

The Bw horizon has hue of 7.5YR or 10YR, value of 
4 to 6, and chroma of 4 to 8. It is silt loam or loam in 
the fine-earth fraction. 

The 2Bt horizon has hue of 5YR to 10YR, value of 4 
or 5, and chroma of 4 to 8. It is clay loam, silty clay, or 
clay in the fine-earth fraction. 


Toms Series 


Soils of the Toms series are very deep and 
somewhat poorly drained. They formed in alluvium on 
low stream terraces. Slope is 0 to 2 percent. 

Toms soils are associated with the Guyan, 
Maurertown, and Purdy soils. Guyan and Purdy soils 
have a lower base saturation than the Toms soils. 
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Maurertown soils have gray colors throughout the 
subsoil. 

Typical pedon of Toms silt loam, 0 to 2 percent 
slopes, about 0.2 mile northwest of the intersection of 
Virginia 747 and Virginia 651 and 1,000 feet north of 
Virginia 651: 


Ap—0O to 10 inches; dark grayish brown (10YR 4/2) silt 
loam; many fine prominent yellowish red (5YR 4/6) 
and few fine faint brownish yellow (10YR 6/6) 
mottles; weak medium granular structure; friable, 
slightly sticky and nonplastic; many fine roots; 
common fine and medium discontinuous pores; 
common fine manganese concretions; about 2 
percent gravel; moderately acid; clear smooth 
boundary. 

BA—10 to 21 inches; pale brown (10YR 6/3) silt loam; 
common fine and medium distinct gray (10YR 6/1), 
common fine prominent red (2.5YR 4/6), and 
common fine distinct grayish brown (10YR 5/2) 
mottles; moderate medium angular blocky structure; 
friable, sticky and slightly plastic; few fine roots; 
common coarse and many fine and medium pores; 
few faint clay films on faces of peds; common fine 
manganese concretions; slightly acid; clear wavy 
boundary. 

Bti—21 to 26 inches; yellowish brown (10YR 5/4) clay; 
common fine distinct grayish brown (10YR 5/2) and 
gray (10YR 6/1) and common fine prominent red 
(2.5YR 4/6) mottles; moderate medium angular 
blocky structure: friable, sticky and plastic; few fine 
discontinuous pores; many distinct clay films on 
faces of peds; common fine manganese 
concretions; about 2 percent gravel; neutral; clear 
wavy boundary. 

Bi2—26 to 32 inches; strong brown (7.5YR 5/8) very 
cobbly clay; many fine and medium prominent gray 
(N 5/0) mottles; moderate fine and medium angular 
blocky structure; friable, sticky and plastic; few fine 
roots; many distinct clay films on faces of peds; 
common fine manganese concretions; about 45 
percent cobbles and gravel; neutral; abrupt smooth 
boundary. 

2Btg—32 to 44 inches; gray (5Y 6/1) silty clay; many 
medium prominent strong brown (7.5YR 5/8) 
mottles; moderate medium subangular blocky 
structure; firm, sticky and plastic; common distinct 
clay films on faces of peds; about 5 percent strongly 
weathered shale channers; slightly acid; clear 
smooth boundary. 

2C—44 to 62 inches; yellowish brown (10YR 5/8) and 
gray (5Y 6/1) very channery silty clay loam; 
massive; sticky and plastic; about 50 percent shale 
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channers; mildly alkaline; abrupt smooth boundary. 
R—62 inches; hard shale bedrock. 


The thickness of the solum ranges from 40 to more 
than 60 inches. The depth to bedrock is 60 inches or 
more. Gravel-sized rock fragments make up 0 to 5 
percent of the A horizon and upper part of the Bt 
horizon. Gravel- and cobble-sized rock fragments make 
up 0 to 50 percent of the lower part of the Bt horizon. 
Rock fragments of channer-sized shale make up 0 to 60 
percent of the 2B and 2C horizons. The soils range 
from moderately acid to mildly alkaline. 

The A horizon has hue of 7.5YR or 10YR, value of 3 
to 5, and chroma of 2 to 4. It is silt loam or loam. 

The BA horizon, if it occurs, has hue of 10YR or 
2.5Y, value of 5 or 6, and chroma of 3 to 8. It is loam or 
silt loam. 

The Bt horizon is neutral in hue or has hue of 7.5YR 
to 5Y. It has value of 5 to 7 and chroma of 1 to 8. It is 
clay loam, silty clay loam, silty clay, or clay in the fine- 
earth fraction. 

The 2Bt horizon, if it occurs, has colors and textures 
similar to those of the Bt horizon. Lithologic 
discontinuities are common in the lower part. 

The C and 2C horizons, if they occur, have the same 
color and texture as those of the Bt horizon. Lithologic 
discontinuities are common in the substratum. 


Trappist Series 


Soils of the Trappist series are moderately deep and 
well drained. They formed in material weathered from 
acid shale. They are on uplands in the Shenandoah 
Valley. Slope ranges from 2 to 15 percent. 

Trappist soils are associated with the Berks, Blairton, 
Braddock, Gainesboro, Gilpin, Sequoia, Unison, and 
Weikert soils. Berks, Gainesboro, and Weikert soils 
have more rock fragments in the subsoil than the 
Trappist soils, and Gilpin soils have less clay in the 
subsoil. Braddock and Unison soils are deeper over 
bedrock than the Trappist soils, and Sequoia soils have 
a redder subsoil. Blairton soils have gray mottles in the 
subsoil. 

Typical pedon of Trappist silt loam, 2 to 7 percent 
slopes, 2 miles east of Maurertown, 100 feet northwest 
of the intersection of Virginia 649 and Virginia 747, and 
400 feet north of Virginia 649: 


Ap—O to 8 inches; yellowish brown (10YR 5/4) silt 
loam; weak fine subangular blocky structure parting 
to weak fine granular; friable; many fine and few 
medium roots; common fine and few medium 
discontinuous pores; about 2 percent shale 
channers; neutral; abrupt smooth boundary. 


Soil Survey 


Bti—8 to 15 inches; strong brown (7.5YR 5/8) silty clay 
loam; moderate medium subangular blocky 
structure; friable, slightly sticky and slightly plastic; 
common fine roots; common fine and few medium 
discontinuous pores; few faint yellowish brown 
(10YR 5/4) clay films on faces of peds; strongly 
acid; clear smooth boundary. 

Bt2—15 to 37 inches; strong brown (7.5YR 5/6) clay; 
moderate medium and coarse subangular blocky 
structure; firm, slightly sticky and plastic; few fine 
roots; few fine and medium discontinuous pores; 
about 5 percent partially weathered shale channers; 
many prominent clay films on faces of peds; very 
strongly acid; clear wavy boundary. 

Cr—37 to 40 inches; yellowish red (5YR 5/6) weathered 
shale that crushes to very channery silt loam; 
massive; few fine roots in cracks; very strongly acid; 
abrupt smooth boundary. 

R—40 inches; shale bedrock. 


The thickness of the solum and the depth to hard 
bedrock range from 20 to 40 inches. Rock fragments of 
mostly shale channers make up as much as 0 to 20 
percent of the solum and 25 to 75 percent of the 
substratum. The soils range from extremely acid to 
strongly acid unless limed. 

The Ap horizon has hue of 10YR, value of 4 or 5, 
and chroma of 2 to 4. It is silt loam or loam in the fine- 
earth fraction. 

The Bt horizon has hue of 5YR to 10YR, value of 4 
or 5, and chroma of 4 to 8. It is clay, silty clay, or silty 
clay loam in the fine-earth fraction. 

The C or Cr horizon has colors similar to those of the 
B horizon. The C horizon, if it occurs, is clay or silty 
clay in the fine-earth fraction. The Cr horizon crushes to 
loam, silt loam, or silty clay loam in the fine-earth 
fraction. 


Udorthents 


Udorthents are shallow to very deep and moderately 
well drained or well drained. They formed in loamy or 
clayey soil material. Areas of Udorthents are throughout 
the survey area, but most are in recreational 
developments, near urban and industrial centers, and 
along the major highways. Slope ranges from 0 to 80 
percent. 

Udorthents are associated with many of the major 
soil types, such as Alonzville, Berks, Carbo, Caverns, 
Coursey, Chilhowie, Endcav, Frederick, Gladehill, 
Poplimento, Moomaw, Opequon, and Weikert. The 
associated soils have a well defined subsoil. 

Because of the variability of Udorthents, a typical 
pedon is not given. The material ranges mainly from 
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extremely acid to slightly acid. The content of chert, 
shale, or sandstone rock fragments ranges from 0 to 50 
percent. 

The surface layer has hue of 5YR to 2.5Y, value of 3 
to 5, and chroma of 2 or 3. It ranges from sandy loam 
to clay. It commonly is about 4 to 8 inches thick but 
ranges from 2 to 10 inches in thickness. 

The lower layers extend to varying depths. They 
have hue of 2.5YR to 10YR, value of 3 to 7, and 
chroma of 4 to 8. The soils range from fine sandy loam 
to clay. In some pedons they have mottles with hue of 
5YR to 2.5Y, value of 3 to 8, and chroma of 1 to 8. 


Unison Series 


Soils of the Unison series are very deep and well 
drained. They formed in alluvium derived from acid 
crystalline rocks. They are on stream terraces in the 
Shenandoah Valley. Slope ranges from 2 to 15 percent. 

Unison soils are associated with the Berks, Blairton, 
Braddock, Gainesboro, Gilpin, Sequoia, Trappist, and 
Weikert soils. Berks, Blairton, Gainesboro, Gilpin, 
Sequoia, Trappist, and Weikert soils have less clay in 
the subsoil than the Unison soils. Braddock soils have a 
reddish brown subsoil. 

Typical pedon of Unison loam, 2 to 7 percent slopes, 
0.1 mile north of the intersection of Virginia 657 and 
Virginia 600 and 165 feet east of Virginia 657 in a 
hayfield: 


Ap—0 to 8 inches; brown (10YR 4/3) loam; weak fine 
and medium granular structure; friable; few fine 
roots; common fine and medium discontinuous 
pores; few worm channels; about 2 percent rounded 
sandstone gravel; moderately acid; abrupt smooth 
boundary. 

Bti—8 to 19 inches; yellowish brown (10YR 5/4) clay 
loam; weak coarse prismatic structure parting to 
moderate fine and medium subangular blocky; 
friable, sticky and slightly plastic; few fine roots; 
common fine and medium discontinuous pores; few 
worm channels; many distinct strong brown (7.5YR 
5/6) clay films on faces of peds; about 2 percent 
sandstone gravel; strongly acid; clear wavy 
boundary. 

Bt2—19 to 34 inches; yellowish brown (10YR 5/6) clay; 
many medium distinct strong brown (7.5YR 5/6) and 
many medium prominent yellowish red (5YR 5/6) 
mottles; weak medium platy structure parting to 
moderate medium subangular blocky; friable, sticky 
and plastic; few fine discontinuous and few coarse 
continuous pores; many prominent brown (10YR 
5/3) clay films on faces of peds; very strongly acid; 
clear wavy boundary. 
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Bt3—34 to 52 inches; strong brown (7.5YR 5/6) cobbly 
clay loam; many fine and medium prominent red 
(2.5YR 4/6) mottles; weak medium platy structure 
parting to moderate medium blocky; friable, sticky 
and plastic; few fine and medium discontinuous 
pores; many prominent dark grayish brown (10YR 
4/2) and yellowish brown (10YR 5/6) clay films on 
faces of peds; about 15 percent sandstone cobbles; 
very strongly acid; clear smooth boundary. 

2BC—52 to 62 inches; red (2.5YR 4/6) clay loam; weak 
fine and medium angular blocky structure; friable, 
slightly sticky and slightly plastic; few distinct dark 
grayish brown (10YR 4/2) and yellowish brown 
(10YR 5/6) clay films on faces of peds; about 5 
percent rounded gravel and 5 percent sandstone 
cobbles; very strongly acid. 


The thickness of the solum ranges from 30 to more 
than 60 inches. The depth to hard bedrock is more than 
60 inches. Rock fragments of mostly sandstone gravel 
and cobbles make up 0 to 30 percent of the A horizon, 
0 to 35 percent of the Bt and BC horizons, and 0 to 50 
percent of the C horizon. The soils range from very 
strongly acid to moderately acid. 

The Ap horizon has hue of 7.5YR or 10YR, value of 
4 or 5, and chroma of 3 to 6. It is loam in the fine-earth 
fraction. 

The BA horizon, if it occurs, has hue of 7.5YR or 
10YR, value of 4 or 5, and chroma of 3 to 6. It is clay 
loam in the fine-earth fraction. 

The Bt horizon has hue of 5YR to 10YR, value of 4 
or 5, and chroma of 3 to 8. It is clay or clay loam in the 
fine-earth fraction. 

The BC horizon has hue of 2.5YR to 7.5YR, value of 
4 to 8, and chroma of 3 to 6. It is loam or clay loam in 
the fine-earth fraction. 

The C horizon, if it occurs, has colors similar to those 
of the BC horizon. It is loam or clay loam in the fine- 
earth fraction. 


Wallen Series 


Soils of the Wallen series are moderately deep and 
somewhat excessively drained. They formed in 
residuum derived mainly from sandstone. They are on 
uplands. Slope ranges from 2 to 70 percent. 

Wallen soils are associated with the Drall, Jefferson, 
Laidig, Lehew, Massanutten, and Zepp soils. Jefferson, 
Laidig, and Massanutten soils have fewer rock 
fragments in the subsoil than the Wallen soils, and Drall 
soils have more sand and less clay in the subsoil. 
Lehew soils have a reddish brown subsoil. Zepp soils 
have illuvial clay in the subsoil. 

Typical pedon of Wallen channery sandy loam, 2 to 
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15 percent slopes, very stony, 30 feet west of Tibbets 
Knob Trail and 200 feet north of Virginia 691 in the 
George Washington National Forest: 


Oi—3 inches to 0; loose leaves, twigs, and partially 
decomposed organic material. 

A—0 to 2 inches; very dark gray (10YR 3/1) channery 
sandy loam; weak very fine granular structure; very 
friable; many fine and medium and few coarse 
roots; about 30 percent sandstone channers; very 
strongly acid; clear smooth boundary. 

E—2 to 7 inches; dark yellowish brown (10YR 4/4) 
channery sandy loam; weak very fine granular 
structure; very friable; many fine and medium and 
few coarse roots; 30 percent sandstone channers; 
very strongly acid; clear smooth boundary. 

Bw1i—7 to 12 inches; yellowish brown (10YR 5/4) 
channery sandy loam; weak fine subangular blocky 
structure; very friable, nonsticky and nonplastic; 
many fine and medium and few coarse roots; about 
30 percent sandstone channers; very strongly acid; 
clear smooth boundary. 

Bw2—12 to 25 inches; yellowish brown (10YR 5/4) very 
channery sandy loam; weak fine and medium 
subangular blocky structure; friable, slightly sticky 
and nonplastic; common fine and medium and few 
coarse roots; few fine discontinuous pores; few faint 
clay films on faces of peds and common distinct 
clay films on rock fragments; about 45 percent 
sandstone channers; very strongly acid; clear wavy 
boundary. 

C—25 to 35 inches; yellowish brown (10YR 5/4) 
extremely channery sandy loam; massive; few fine 
roots in rock fractures; about 65 percent sandstone 
channers; very strongly acid; clear smooth 
boundary. 

R—35 inches; fractured sandstone bedrock. 


The thickness of the solum and the depth to hard 
sandstone bedrock range from 20 to 40 inches. Rock 
fragments of mostly channer-sized sandstone make up 
15 to 35 percent of the A horizon and 35 to 70 percent 
of the B and C horizons. The soils are very strongly 
acid or strongly acid. 

The A horizon has hue of 10YR, value of 3 or 4, and 
chroma of 1 to 3. It is sandy loam or loam in the fine- 
earth fraction. 

The E horizon has hue of 10YR, value of 4 or 5, and 
chroma of 3 or 4. It is sandy loam or loam in the fine- 
earth fraction. 

The Bw horizon has hue of 7.5YR or 10YR, value of 
5 or 6, and chroma of 4 to 6. It is loam or sandy loam in 
the fine-earth fraction. 

The C horizon has the same color range as that of 
the B horizon. This horizon is fine sandy loam or sandy 
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loam in the fine-earth fraction. Some pedons have a 
thin Cr horizon. 


Weikert Series 


Soils of the Weikert series are shallow and somewhat 
excessively drained. They formed in material weathered 
from shale, siltstone, and sandstone. They are on 
uplands in the Shenandoah Valley. Slope ranges from 7 
to 70 percent. 

Weikert soils are associated with the Berks, Blairton, 
Braddock, Gainesboro, Gilpin, Sequoia, Trappist, and 
Unison soils. The associated soils are deeper over 
bedrock than the Weikert soils. 

Typical pedon of Weikert channery silt loam, in an 
area of Weikert-Berks complex, 15 to 35 percent 
slopes; 3.5 miles southeast of Edinburg, 0.5 mile 
northwest of Edinburg Gap, and 150 feet northeast of 
Virginia 675: 


Oi—1 inch to 0; loose leaves, twigs, pine needles, and 
partially decomposed organic material. 

A—0 to 3 inches; yellowish brown (10YR 5/4) channery 
silt loam; weak fine granular structure; friable; many 
fine and medium roots; about 25 percent shale 
channers; strongly acid; abrupt smooth boundary. 

Bw—3 to 16 inches; yellowish brown (10YR 5/6) very 
channery silt loam; weak fine subangular blocky 
structure; friable; common fine and medium roots; 
few fine discontinuous pores; about 40 percent 
shale channers; very strongly acid; abrupt wavy 
boundary. 

R—16 inches; dark gray, acid shale bedrock. 


The thickness of the solum ranges from 8 to 20 
inches. The depth to bedrock ranges from 10 to 20 
inches. Rock fragments of shale, siltstone, or fine- 
grained sandstone channers make up 5 to 50 percent of 
the A horizon, 35 to 60 percent of the B horizon, and 60 
to 85 percent of the C horizon. The soils are very 
strongly acid or strongly acid. 

The A horizon has hue of 7.5YR or 10YR, value of 4 
or 5, and chroma of 2 to 4. It is silt loam in the fine- 
earth fraction. 

The Bw horizon has hue of 7.5YR or 10YR, value of 
4 to 6, and chroma of 3 to 6. It is silt loam or loam in 
the fine-earth fraction. 

The C horizon, if it occurs, has hue of 7.5YR to 2.5Y, 
value of 4 to 6, and chroma of 3 to 8. It is silt loam or 
loam in the fine-earth fraction. 


Wolfgap Series 


Soils of the Wolfgap series are very deep and well 
drained. They formed in alluvium derived from acid 
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sandstone, siltstone, and shale mixed with some 
limestone. They are on flood plains in the Shenandoah 
Valley. Slope ranges from 1 to 5 percent. 

Wolfgap soils are associated with the Alonzville and 
Caverns soils. Alonzville soils have a lower base 
saturation than the Wolfgap soils, and Caverns soils 
have less clay in the subsoil. 

Typical pedon of Wolfgap loam, 1 to 5 percent 
slopes, rarely flooded, 1.3 miles southeast of 
Maurertown, 1,700 feet southeast of the intersection of 
Virginia 600 and Virginia 661, about 700 feet east of 
Virginia 661, and 150 feet north of the Shenandoah 
River: 


Api—o to 5 inches; dark yellowish brown (10YR 3/3) 
loam; weak fine granular structure; friable; many 
fine and medium roots; many fine and medium 
discontinuous pores; about 2 percent mounded 
gravel; mildly alkaline; clear smooth boundary. 

Ap2—5 to 11 inches; dark yellowish brown (10YR 3/3) 
loam; weak very fine subangular blocky structure; 
friable; many fine and common medium roots; few 
fine and medium discontinuous pores; neutral; clear 
smooth boundary. 

Bw1i—11 to 24 inches; dark yellowish brown (10YR 4/4) 
loam; weak coarse prismatic structure parting to 
moderate medium subangular blocky; friable; 
common fine and medium roots; common fine 
discontinuous pores; about 1 percent rounded 
gravel; slightly acid; clear smooth boundary. 

Bw2—24 to 35 inches; dark brown (7.5YR 4/4) loam; 
weak medium subangular blocky structure; friable, 
slightly sticky and nonplastic; few fine and common 
medium roots; common fine discontinuous pores; 
about 5 percent rounded gravel and cobbles; 
moderately acid; clear smooth boundary. 

Bw3—35 to 57 inches; brown (7.5YR 4/4) clay loam; 
weak: coarse prismatic structure parting to moderate 
medium subangular blocky; friable, slightly sticky 
and slightly plastic; few fine and medium roots; 
many fine and few medium discontinuous pores; 
about 5 percent rounded gravel and cobbles; 
moderately acid; clear smooth boundary. 

C—57 to 65 inches; dark brown (10YR 4/3) loam; 
massive; friable, slightly sticky and nonplastic; few 
fine roots; few fine and medium discontinuous 
pores; about 5 percent rounded gravel and cobbles; 
moderately acid. 


The thickness of the solum ranges from 40 to more 
than 60 inches. The depth to bedrock is more than 60 
inches. Rock fragments of mostly rounded sandstone 
gravel and cobbles make up 0 to 25 percent of the 
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solum. The soils are strongly acid or moderately acid 
unless limed. 

The Ap horizon has hue of 10YR and value and 
chroma of 2 or 3. It is loam or silt foam in the fine-earth 
fraction. 

The Bw horizon has hue of 7.5YR or 10YR, value of 
4 or 5, and chroma of 4 to 6. It is loam, silt loam, sandy 
clay loam, or clay loam in the fine-earth fraction. 

The BC horizon, if it occurs, has colors similar to 
those of the Bw horizon. It is fine sandy loam, sandy 
loam, or loam in the fine-earth fraction. 


Zepp Series 


Soils of the Zepp series are very deep and well 
drained. They formed in colluvium derived mostly from 
sandstone and shale. They are on uplands in the 
mountains. Slope ranges from 15 to 55 percent. 

Zepp soils are associated with the Coursey, 
Jefferson, Laidig, Lehew, Massanutten, Moomaw, and 
Wallen soils. Coursey and Jefferson soils have more 
clay in the subsoil than the Zepp soils, and Lehew and 
Wallen soils have more rock fragments in the subsoil. 
Laidig and Moomaw soils have a fragipan. Massanutten 
soils are moderately deep over bedrock. 

Typical pedon of Zepp very channery loam, 15 to 35 
percent slopes, very stony, on the west side of Little 
North Mountain, approximately 0.5 mile north of Virginia 
600 and 75 feet east of Cove Run in the George 
Washington National Forest: 


A—0 to 4 inches; brown (10YR 4/3) very channery 
loam; weak very fine and fine granular structure; 
friable; many fine and medium and common coarse 
roots; about 40 percent sandstone channers; very 
strongly acid; clear smooth boundary. 

BA—4 to 10 inches; yellowish brown (10YR 5/4) 
channery loam; weak fine subangular blocky 
structure; friable; common fine and medium and few 
coarse roots; few medium discontinuous pores; 
about 20 percent sandstone channers; very strongly 
acid; clear smooth boundary. 

Bti—10 to 23 inches; brown (7.5YR 4/4) channery 
loam; moderate fine and medium subangular blocky 
structure; friable, slightly sticky and nonplastic; few 
fine roots; common fine discontinuous pores; about 
20 percent sandstone channers; few distinct clay 
films on faces of peds; very strongly acid; clear 
smooth boundary. 

Bt2—23 to 48 inches; reddish brawn (5YR 4/4) very 
channery sandy loam; moderate fine and medium 
subangular blocky structure; friable, slightly sticky 
and nonplastic; few fine roots; few fine 
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discontinuous pores; common distinct clay films on 
faces of peds; about 40 percent sandstone 
channers; very strongly acid; gradual smooth 
boundary. 

2Bt3—48 to 57 inches; yellowish red (5YR 4/6) 
channery clay loam; moderate fine and medium 
blocky and subangular blocky structure; friable, 
sticky and nonplastic; few fine roots; few fine 
discontinuous pores; many distinct clay films on 
faces of peds; about 30 percent shale channers; 
very strongly acid; clear wavy boundary. 

2C—57 to 65 inches; yellowish red (5YR 4/6) extremely 
channery clay loam; massive; friable, slightly sticky 
and slightly plastic; about 60 percent shale 
channers; very strongly acid. 


The thickness of the solum ranges from 40 to 60 
inches. The depth to bedrock is more than 60 inches. 
Rock fragments of sandstone and shale channers make 
up 5 to 45 percent of individual horizons of the solum 


and 20 to 70 percent of the substratum. In most pedons 
colluvium or residuum discontinuities are common 
below a depth of 40 inches. The soils range from 
extremely acid to strongly acid. 

The A horizon has hue of 10YR, value of 4 to 6, and 
chroma of 2 to 4. It is sandy loam, fine sandy loam, or 
loam in the fine-earth fraction. 

The BA horizon has hue of 7.5YR or 10YR, value of 
4 or 5, and chroma of 4 to 6. It is sandy loam, fine 
sandy loam, or loam in the fine-earth fraction. 

The Bt and 2Bt horizons have hue of 5YR to 10YR, 
value of 4 to 6, and chroma of 4 to 8. They are sandy 
loam, fine sandy loam, loam, or clay loam in the fine- 
earth fraction. 

The C horizon has the same color range as that of 
the Bt horizon. This horizon is fine sandy loam, loam, 
sandy clay loam, or clay loam in the fine-earth fraction. 
Discontinuities are in material that weathered from 
shale and that has matrix and mottle colors in shades of 
red, brown, and gray. 


Formation of the Soils 
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Soil is formed by weathering and other processes 
that act upon parent material. The characteristics of the 
soil at any given point are determined by the interaction 
of the five factors of soil formation—parent material, 
climate, plants and animals, relief, and time. Climate 
and plants and animals are the active forces in soil 
formation. Their effects on parent material are modified 
by relief and the length of time the parent material has 
been weathered. In some areas one factor may 
dominate in the formation of a soil and determine most 
of its properties. Normally, however, the interaction of 
all five factors determines the kind of soil that forms. 


Parent Material 


Parent material is the unconsolidated material in 
which a soil forms. It is largely responsible for the 
chemical and mineralogical composition of the soil and 
the rate that soil-forming processes take place. The 
three kinds of parent material in Shenandoah County 
are residual, alluvial, and colluvial. 

The common residual parent materials are limestone, 
shale, sandstone, and siltstone. Soils formed from 
limestone, including dolomite, and from shale are most 
extensive in the valley and have a wide range of 
characteristics. Limestone-derived soils, such as Edom 
and Frederick soils, typically have a silty surface layer 
and a clayey subsoil. Residuum from acid shale and 
siltstone is the parent material for the Weikert and 
Berks soils. Acid sandstone residuum is the parent 
material for Lehew soils. 

The alluvial parent material is of local origin along the 
smaller streams and is of local and general origin along 
the major rivers. Soils on the alluvial bottom land vary 
widely in texture and stage of development. Examples 
of soils that formed in alluvial material are Broadway, 
Caverns, Maurertown, Moomaw, and Nomberville soils. 

The coliuvial parent material is dominantly on the 
lower mountain slopes. The soils that formed in this 
material are primarily coarse textured or medium 
textured. Examples of soils that formed in colluvial 
material are Laidig and Jefferson soils. 


Climate 


Precipitation and temperature are the main climatic 
influences on soil formation. Precipitation dissolves 
minerals, supports biological activity, and transports 
mineral and organic residue throughout the soil. 
Temperature determines the types of physical, 
chemical, and biological activities that take place in the 
soil and the speed at which they act. 

Because the amount of precipitation in the county 
exceeds the amount of evapotranspiration, the soils 
have been leached. Much of the soluble material that 
originally was in the soil or released through weathering 
has been removed. Exceptions to this are soils in 
alluvial areas, such as the Massanetta soils, which are 
recharged with carbonates by limestone springs. 
Precipitation is mainly responsible for the clayey subsoil 
that characterizes most soils in the county. In addition 
to the leaching of soluble materials, water that 
percolates through the soil moves small amounts of clay 
from the surface layer to the subsoil. Consequently, the 
soils in the county have more clay in the subsoil than in 
the surface layer. 


Plant and Animal Life 


Plants influence the amount of organic matter in the 
soil, the color of the surface layer, and, to some extent, 
the amount of nutrients. Earthworms and other 
burrowing animals help to keep the soil open and 
porous. Micro-organisms help to decompose the plants 
and dead animal matter, thus releasing nutrients for 
plant food. The native vegetation of the area consists 
mainly of hardwoods. Soils that developed under this 
vegetation are generally less acid than those that 
developed under coniferous vegetation. 

Human activities, including clearing the forests, 
cultivating, introducing new plants, and changing natural 
drainage, have had an effect on soil development. The 
greatest effects on soil development are caused by the 
mixing of the upper layers of the soil to form a plow 
layer, cultivating strongly sloping soils and thus 
accelerating erosion, and liming and applying fertilizer 
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to change the content of plant nutrients, especially in 
the upper layers of the soil. 


Relief 


The relief of an area is largely determined by the 
underlying geologic formations, the geologic history of 
the general region, and the effects of river and stream 
dissection. Relief influences soil formation through its 
effects on moisture in the soil, erosion, temperature, 
and plant cover. 

Shenandoah County has mountains on the western 
and eastern borders that approach or exceed 3,000 feet 
in elevation. The mountain systems are underlain by 
resistant rocks, such as sandstone and quartzite. The 
valley relief is affected by the underlying geology. This 
geology includes the Edinburg limestone and 
Martinsburg shale, which form the lowest areas with the 
least relief. The more hilly valley areas are 
characteristically underlain by other rocks. The 
Beekmantown Dolomite, which generally contains 
massive chert beds, is an example. The areas of shale 
in the county have a more well defined drainage pattern 
than the other areas. 

Soil drainage is commonly related to the position of 
the soil. Soils in low, nearly level areas, for example, 
commonly are poorly drained, while soils in the more 
sloping areas typically are well drained. Most soils on 
uplands are naturally well drained. Soils on terraces 


and flood plains range from well drained to poorly 
drained. 


Time 


The length of time that the soil has been subjected to 
soil-forming processes is commonly reflected in the 
degree of profile development or horizon differentiation. 
Soils that have little or no horizon development are 
considered young soils, while those that have strongly 
developed horizons are considered old. 

The oldest soils in Shenandoah County mainly are 
those that formed in material weathered from shale and 
limestone. Frederick, Edom, and Endcav are examples 
of these soils. In general, these soils are in the less 
sloping, relatively stable areas; formed in easily 
weatherable material; and have a strong degree of 
horizon differentiation. Soils that formed in recent 
alluvium, such as Gladehill soils, have been in place 
only a relatively short time and show little or no 
development other than an accumulation of organic 
matter in the surface layer. Soils on terraces, such as 
Alonzville and Moomaw soils, have recognizable 
horizon development. Their degree of development is 
generally between that of the old residual soils and that 
of the very young alluvial soils. On very steep slopes 
the soil material generally has not been in place long 
enough to develop distinct horizons because of geologic 
erosion. 
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ABC soil. A soil having an A, a B, and a C horizon. 

AC soil. A soil having only an A and a C horizon. 
Commonly, such soil formed in recent alluvium or 
on steep rocky slopes. 

Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the airina 
poorly aerated soil is considerably higher in carbon 
dioxide and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, 
deposited on land by streams. 

Area reclaim (in tables). An area difficult to reclaim 
after the removal of soil for construction and other 
uses. Revegetation and erosion control are 
extremely difficult. 

Association, soil. A group of soils geographically 
associated in a characteristic repeating pattern 
and defined and delineated as a single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed 
as inches of water per inch of soil. The capacity, in 
inches, in a 40-inch profile or to a limiting layer is 
expressed as— 


VERY AOW este nee Gat eked, coined eer ats 0to3 
LOW Ste en hts 2 Bia tet e aka eae x lh ys 3 to 6 
Moderate 0.0.0... 0c ccc ce eee eee 6 to 9 
FQN ect tiga aa as ee eile eas 9 to 12 
Very Nighy -coeta stds ey tare tl more than 12 


Base saturation. The degree to which material having 
cation-exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, kK), 
expressed as a percentage of the total cation- 
exchange capacity. 

Bedrock. The solid rock that underlies the soil and 
other unconsolidated material or that is exposed at 
the surface. 


Bench terrace. A raised, level or nearly level strip of 
earth constructed on or nearly on the contour, 
supported by a barrier of rocks or similar material, 
and designed to make the soil suitable for tillage 
and to prevent accelerated erosion. 

Bisequum. Two sequences of soil horizons, each of 
which consists of an illuvial horizon and the 
overlying eluvial horizons. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Capillary water. Water held as a film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 

Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 
grams of soil at neutrality (pH 7.0) or at some 
other stated pH value. The term, as applied to 
soils, is synonymous with base-exchange capacity 
but is more precise in meaning. 

Channery soil. A soil that is, by volume, more than 15 
percent thin, flat fragments of sandstone, shale, 
slate, limestone, or schist as much as 6 inches 
along the longest axis. A single piece is called a 
channer. 

Chiseling. Tillage with an implement having one or 
more soil-penetrating points that shatter or loosen 
hard compacted layers to a depth below normal 
plow depth. 

Clay. As a soil separate, the mineral soi! particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 
percent silt. 
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Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root 
channels. Synonyms: clay coating, clay skin. 

Claypan. A slowly permeable soil horizon that contains 
much more clay than the horizons above it. A 
claypan is commonly hard when dry and plastic or 
stiff when wet. 

Coarse fragments. If round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles 
(flagstone) 15 to 38 centimeters (6 to 15 inches) 
long. 

Coarse textured soil. Sand or loamy sand. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.6 to 25 
centimeters) in diameter. 

Colluvium. Soil material, rock fragments, or both 
moved by creep, slide, or local wash and 
deposited at the base of steep slopes. 

Complex slope. Irregular or variable slope. Planning or 
constructing terraces, diversions, and other water- 
control measures on a complex slope is difficult. 

Complex, soil. A map unit of two or more kinds of soil 
in such an intricate pattern or so smail in area that 
it is not practical to map them separately at the 
selected scale of mapping. The pattern and 
proportion of the soils are somewhat similar in ail 
areas. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of 
concentrated compounds or cemented soil grains. 
The composition of most concretions is unlike that 
of the surrounding soil. Calcium carbonate and 
iron oxide are common compounds in concretions. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective amount 


of crop residue on the surface throughout the year. 


Consistence, soil. The feel of the soil and the ease 
with which a lump can be crushed by the fingers. 
Terms commonly used to describe consistence 
are— 

Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable-——When moist, crushes easily under gentle 
pressure between thumb and forefinger and can 
be pressed together into a lump. 

Firm—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic——When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form 
a “wire” when rolled between thumb and 
forefinger. 

Sticky —When wet, adheres to other material and 
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tends to stretch somewhat and puil apart rather 
than to pull free from other material. 
Hard.—When dry, moderately resistant to 
pressure; can be broken with difficulty between 
thumb and forefinger. 

Soft—When dry, breaks into powder or individual 
grains under very slight pressure. 
Cemented.—Hard; little affected by moistening. 

Contour stripcropping. Growing crops in strips that 
follow the contour. Strips of grass or close-growing 
crops are alternated with strips of clean-tilled 
crops or summer fallow. 

Control section. The part of the soil on which 
classification is based. The thickness varies 
among different kinds of soil, but for many it is that 
part of the soil profile between depths of 10 inches 
and 40 or 80 inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope 
areas by diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial 
saturation during soil formation, as opposed to 
altered drainage, which is commonly the result of 
artificial drainage or irrigation but may be caused 
by the sudden deepening of channels or the 
blocking of drainage outlets. Seven classes of 
natural soil drainage are recognized: 

Excessively drained —Water is removed from the 
soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 

Somewhat excessively drained—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. 
Some are shallow. Some are so steep that much 
of the water they receive is lost as runoff. All are 
free of the mottling related to wetness. 

Well drained.—Water is removed from the soil 
readily, but not rapidly. It is available to plants 
throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
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Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long enough that most 
mesophytic crops are affected. They commonly 
have a slowly pervious layer within or directly 
below the solum, or periodically receive high 
rainfall, or both. 

Somewhat poorly drained.—Water is removed 
slowly enough that the soil is wet for significant 
periods during the growing season. Wetness 
markedly restricts the growth of mesophytic crops 
unless artificial drainage is provided. Somewhat 
poorly drained soils commonly have a slowly 
pervious layer, a high water table, additional water 
from seepage, nearly continuous rainfall, or a 
combination of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free 
water is commonly at or near the surface for long 
enough during the growing season that most 
mesophytic crops cannot be grown unless the soil 
is artificially drained. The soil is not continuously 
saturated in layers directly below plow depth. Poor 
drainage results from a high water table, a slowly 
pervious layer within the profile, seepage, nearly 
continuous rainfall, or a combination of these. 
Very poorly drained—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic 
crops cannot be grown. Very poorly drained soils 
are commonly level or depressed and are 
frequently ponded. Yet, where rainfall is high and 
nearly continuous, they can have moderate or high 
slope gradients. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have 
received material are illuvial. 

Eolian soil material. Earthy parent material 
accumulated through wind action; commonly refers 
to sandy material in dunes or to loess in blankets 
on the surface. 

Erosion. The wearing away of the land surface by 
water, wind, ice, or other geologic agents and by 
such processes as gravitational creep. 
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Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and 
the building up of such landscape features as 
flood plains and coastal plains. Synonym: natural 
erosion. 

Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, for example, fire, that 
exposes the surface. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil is not a source of gravel or sand for 
construction purposes. 

Fallow. Cropland left idle in order to restore productivity 
through accumulation of moisture. Summer fallow 
is common in regions of limited rainfall where 
cereal grains are grown. The soil is tilled for at 
least one growing season for weed control and 
decomposition of plant residue. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fibric soil material (peat). The least decomposed of all 
organic soil material. Peat contains a large amount 
of well preserved fiber that is readily identifiable 
according to botanical origin. Peat has the lowest 
bulk density and the highest water content at 
saturation of all organic soil material. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after 
a soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured soil. Sandy clay, silty clay, and clay. 

First bottom. The normal flood plain of a stream, 
subject to frequent or occasional flooding. 

Flagstone. A thin fragment of sandstone, limestone, 
slate, shale, or (rarely) schist, 6 to 15 inches (15 
to 38 centimeters) long. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Forb. Any herbaceous plant not a grass or a sedge. 

Fragipan. A loamy, brittle subsurface horizon low in 
porosity and content of organic matter and low or 
moderate in clay but high in silt or very fine sand. 
A fragipan appears cemented and restricts roots. 
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When ary, it is hard or very hard and has a higher 
bulk density than the horizon or horizons above. 
When moist, it tends to rupture suddenly under 
pressure rather than to deform slowly. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, 
buildings and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Gleyed soil. Soil that formed under poor drainage, 
resulting in the reduction of iron and other 
elements in the profile and in gray colors and 
mottles. 

Graded stripcropping. Growing crops in strips that 
grade toward a protected waterway. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.6 centimeters) in 
diameter. An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.6 
centimeters) in diameter. 

Green manure crop (agronomy). A soil-improving crop 
grown to be plowed under in an early stage of 
maturity or soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Gully. A miniature valley with steep sides cut by 
running water and through which water ordinarily 
runs only after rainfall. The distinction between a 
gully and a rill is one of depth. A gully generally is 
an obstacle to farm machinery and is too deep to 
be obliterated by ordinary tillage; a rill is of lesser 
depth and can be smocthed over by ordinary 
tillage. 

Hemic soil material (mucky peat). Organic soil 
material intermediate in degree of decomposition 
between the less decomposed fibric and the more 
decomposed sapric material. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics 
produced by soil-forming processes. In the 
identification of soil horizons, an uppercase letter 
represents the major horizons. Numbers or 
lowercase letters that follow represent subdivisions 
of the major horizons. The major horizons are as 
follows: 
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O horizon.—An organic layer of fresh and 
decaying plant residue. 

A horizon—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, any plowed or disturbed surface layer. 

E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

B horizon.—The mineral horizon below an O, A, or 
E horizon. The B horizon is in part a layer of 
transition from the overlying horizon to the 
underlying C horizon. The B horizon also has 
distinctive characteristics, such as (1) 
accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) granular, prismatic, or 
blocky structure; (3) redder or browner colors than 
those in the A horizon; or (4) a combination of 
these. 

C horizon—The mineral horizon or layer, 
excluding indurated bedrock, that is little affected 
by soil-forming processes and does not have the 
properties typical of the overlying horizon. The 
material of a C horizon may be either like or unlike 
that in which the solum formed. If the material is 
known to differ from that in the solum, an Arabic 
numeral, commonly a 2, precedes the letter C. 

Cr horizon.—Soft, consolidated bedrock beneath 
the soil. 

A layer—Hard, consolidated bedrock beneath the 
soil. The bedrock commonly underlies a C horizon 
but can be directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not 
considered but are separate factors in predicting 
runoff. Soils are assigned to four groups. In group 
A are soils having a high infiltration rate when 
thoroughly wet and having a low runoff potential. 
They are mainly deep, well drained, and sandy or 
gravelly. In group D, at the other extreme, are 
soils having a very slow infiltration rate and thus a 
high runoff potential. They have a claypan or clay 
layer at or near the surface, have a permanent 
high water table, or are shallow over nearly 
impervious bedrock or other material. A soil is 
assigned to two hydrologic groups if part of the 
acreage is artificially drained and part is 
undrained. 
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Hluviation. The movement of soil material from one 
horizon to another in the soil profile. Generally, 
material is removed from an upper horizon and 
deposited in a lower horizon. 

Impervious soil. A soil through which water, air, or 
roots penetrate slowly or not at all. No soil is 
absolutely impervious to air and water all the time. 

Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Infiltration capacity. The maximum rate at which water 
can infiltrate into a soil under a given set of 
conditions. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Intake rate. The average rate of water entering the soil 
under irrigation. Most soils have a fast initial rate; 
the rate decreases with application time. 
Therefore, intake rate for design purposes is not a 
constant but is a variable depending on the net 
irrigation application. The rate of water intake in 
inches per hour is expressed as follows: 


Less than 0.2. .ccci sisi cena cne se eeeews very low 
OZ 100.4 yt hc dhe eid Ques cee seh eee ess low 
O14 1090.75 cid cosas gaa aanee moderately low 
0.75 tO 125 aegis Ne eis nates a tie moderate 
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More than 2.5 .................2.. 0000s very high 


Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are— 
Border—Water is applied at the upper end of a 
strip in which the lateral flow of water is controlled 
by small earth ridges called border dikes, or 
borders. 

Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Corrugation—Water is applied to small, closely 
spaced furrows or ditches in fields of close- 
growing crops or in orchards so that it flows in 
only one direction. 

Drip (or trickle) -—Water is applied slowly and 
under low pressure to the surface of the soil or 
into the soil through such applicators as emitters, 
porous tubing, or perforated pipe. 
Furrow.—Water is applied in small ditches made 
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by cultivation implements. Furrows are used for 
tree and row crops. 

Sprinkler—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation—Water is applied in open ditches or 
tile lines until the water table is raised enough to 
wet the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 

Karst (topography). The relief of an area underlain by 
limestone that dissolves in differing degrees, thus 
forming numerous depressions or small basins. 

Lacustrine deposit (geology). Material deposited in 
lake water and exposed when the water level is 
lowered or the elevation of the land is raised. 

Landslide. The rapid downhill movement of a mass of 
soil and loose rock, generally when wet or 
saturated. The speed and distance of movement, 
as well as the amount of soil and rock material, 
vary greatly. 

Large stones (in tables). Rock fragments 3 inches (7.6 
centimeters) or more across. Large stones 
adversely affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay 
particles, 28 to 50 percent silt particles, and less 
than 52 percent sand particles. 

Loess. Fine-grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Metamorphic rock. Rock of any origin altered in 
mineralogical composition, chemical composition, 
or structure by heat, pressure, and movement. 
Nearly all such rocks are crystalline. 

Mineral soil. Soil that is mainly mineral material and 
low in organic material. its bulk density is more 
than that of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no 
natural soil and supports little or no vegetation. 

Moderately coarse textured soil. Coarse sandy loam, 
sandy loam, and fine sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 

Morphology, soil. The physical makeup of the soil, 
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including the texture, structure, porosity, 
consistence, color, and other physical, mineral, 
and biological properties of the various horizons, 
and the thickness and arrangement of those 
horizons in the soil profile. 

Mottling, soil. Irregular spots of different colors that 
vary in number and size. Mottling generally 
indicates poor aeration and impeded drainage. 
Descriptive terms are as follows: abundance—few, 
common, and many; size—fine, medium, and 


coarse; and contrast—faint, distinct, and prominent. 


The size measurements are of the diameter along 
the greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, 
more than 15 millimeters (about 0.6 inch). 

Muck. Dark, finely divided, well decomposed organic 
soil material. (See Sapric soil material.) 

Munsell notation. A designation of color by degrees of 
three simple variables—-hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, 
boron, and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Pan. A compact, dense layer in a soil that impedes the 
movement of water and the growth of roots. For 
example, hardpan, fragipan, claypan, plowpan, and 
traffic pan. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Peat. Unconsolidated material, largely undecomposed 
organic matter, that has accumulated under 
excess moisture. (See Fibric soil material.) 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
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through the soil, adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. 
Permeability is measured as the number of inches 
per hour that water moves downward through the 
saturated soil. Terms describing permeability are: 


Very SIOW...... 0. eee eee less than 0.06 inch 
SOW ees. 2 Sheena teettnn eee es 0.06 to 0.2 inch 
Moderately slow .................. 0.2 to 0.6 inch 
Moderate................. 0.6 inch to 2.0 inches 
Moderately rapid............... 2.0 to 6.0 inches 
Rapid itr vidicdive aad Bei sdeia 6.0 to 20 inches 
Very rapid. ................ more than 20 inches 


Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of 
moisture content within which the soil remains 
plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Plowpan. A compacted layer formed in the soil directly 
below the plowed layer. 

Poor filter (in tables). Because of rapid permeability, 
the soil may not adequately filter effluent from a 
waste disposal system. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only 
slightly by compaction. 

Productivity, soil. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent 
material. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to 
pH 7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The 
degrees of acidity or alkalinity, expressed as pH 


values, are— 
Extremely acid.................20004. below 4.5 
Very strongly acid.................0.- 4.5 to 5.0 
Strongly acid. .............. cee eee 5.1 to 5.5 
Moderately acid...............0.00000. 5.6 to 6.0 
Slightly acid... 00... eee eee 6.1 to 6.5 
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NeUtral tiie ac cncad os eeeatews ude sad 6.6 to 7.3 
Mildly alkaline.............0.......02. 7.4 to 7.8 
Moderately alkaline................... 7.9 to 8.4 
Strongly alkaline ..................08. 8.5 to 9.0 
Very strongly alkaline ............ 9.1 and higher 


Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered or partly weathered mineral material 
that accumulated as consolidated rock 
disintegrated in place. 

Rill. A steep-sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and 
not wide enough to be an obstacle to farm 
machinery. 

Rippable. Bedrock or hardpan can be excavated using 
a single-tooth ripping attachment mounted on a 
tractor with a 200-300 draw bar horsepower rating. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Rooting depth (in tables). Shallow root zone. The soil 
is shallow over a jayer that greatly restricts roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off 
the surface of the land without sinking into the soil 
is called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-sized particles. 

Sapric soil material (muck). The most highly 
decomposed of all organic soil material. Muck has 
the least amount of plant fiber, the highest bulk 
density, and the lowest water content at saturation 
of all organic soil material. 

Saprolite (soil science). Unconsolidated residual 
material underlying the soil and grading to hard 
bedrock below. 

Sedimentary rock. Rock made up of particles 
deposited from suspension in water. The chief 
kinds of sedimentary rock are conglomerate, 
formed from gravel; sandstone, formed from sand; 
shale, formed from clay; and limestone, formed 
from soft masses of calcium carbonate. There are 
many intermediate types. Some wind-deposited 
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sand is consolidated into sandstone. 

Seepage (in tables). The movement of water through 
the soil. Seepage adversely affects the specified 
use. 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of 
the surface layer or of the substratum. All the soils 
of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and surface runoff. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay 
(0.002 millimeter) to the lower limit of very fine 
sand (0.05 millimeter). As a soil textural class, soil 
that is 80 percent or more silt and less than 12 
percent clay. 

Siltstone. Sedimentary rock made up of dominantly silt- 
sized particles. 

Similar soils. Soils that share limits of diagnostic 
criteria, behave and perform in a similar manner, 
and have similar conservation needs or 
management requirements for the major land uses 
in the survey area. 

Sinkhole. A depression in the landscape where 
limestone has been dissolved. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees 
in a fully stocked stand at the age of 50 years is 
75 feet, the site index is 75 feet. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 

Small stones (in tables). Rock fragments less than 3 
inches (7.6 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
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climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Minerai particles less than 2 millimeters 
in equivalent diameter and ranging between 
specified size limits. The names and sizes, in 
millimeters, of separates recognized in the United 
States are as follows: 


Very coarse sand .................005 2.0 to 1.0 
COarse SAN oe ee ea we etsarens 1.0 to 0.5 
Medium sand...................022 0.5 to 0.25 
Fine Sand isco esac Getaway 0.25 to 0.10 
Very fine sand................00008 0.10 to 0.05 
Slltaiddntdhadevieneas ae crede bea tics 0.05 to 0.002 
Clay: its sho vadseda gi oy davine less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation 
are active. The solum in soil consists of the A, E, 
and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of 
the substratum. The living roots and plant and 
animal activities are largely confined to the solum. 

Stone line. A concentration of coarse fragments in a 
soil. Generaily, it is indicative of an old weathered 
surface. In a cross section, the line may be one 
fragment or more thick. It generally overlies 
material that weathered in place and is overlain by 
recent sediment of variable thickness. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands which provide 
vegetative barriers to soil blowing and water 
erosion. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. 
The principal forms of soil structure are—platy 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single grain 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular 
cleavage, as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on 
the soil or partly worked into the soil. It protects 
the soil from soil blowing and water erosion after 
harvest, during preparation of a seedbed for the 
next crop, and during the early growing period of 
the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 
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Subsoiling. Breaking up a compact subsoil by pulling a 
special chisel through the soil. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Any surface soil horizon (A, E, AB, 
or EB) below the surface layer. 

Summer fallow. The tillage of uncropped land during 
the summer to control weeds and allow storage of 
moisture in the soil for the growth of a later crop. 
A practice common in semiarid regions, where 
annual precipitation is not enough to produce a 
crop every year. Summer fallow is frequently 
practiced before planting winter grain. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth 
from about 4 to 10 inches (10 to 25 centimeters). 
Frequently designated as the “plow layer,” or the 
“Ap horizon.” 

Surface soil. The A, E, AB, and EB horizons. It 
includes all subdivisions of these horizons. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff 
so that water soaks into the soil or flows slowly to 
a prepared outlet. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be 
further divided by specifying “coarse,” “fine,” or 
“very fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling 
emergence, and root penetration. 

Toe slope. The outermost inclined surface at the base 
of a hill; part of a foot slope. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Trace elements. Chemical elements, for example, zinc, 
cobalt, manganese, copper, and iron, are in soils 
in extremely small amounts. They are essential to 
plant growth. 

Unstable fill (in tables). Risk of caving or sloughing on 
banks of fill material. 

Upland (geology). Land at a higher elevation, in 
general, than the alluvial plain or stream terrace; 
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land above the lowlands along streams. 

Variegation. Refers to patterns of contrasting colors 
assumed to be inherited from the parent material 
rather than to be the result of poor drainage. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth’s surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Well graded. Refers to soil material consisting of 


171 


coarse-grained particles that are well distributed 

over a wide range in size or diameter. Such soil 

normally can be easily increased in density and 

bearing properties by compaction. Contrasts with 
poorly graded soil. 

Wilting point (or permanent wilting point). The 
moisture content of soil, on an ovendry basis, at 
which a plant (specifically a sunflower) wilts so 
much that it does not recover when placed in a 
humid, dark chamber. 


Tables 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 
(Recorded in the period 1952-81 at Woodstock, Virginia) 


It can be calculated by adding the 
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* A growing degree day is a unit of heat available for plant growth. 


maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 


growth is minimal for the principal crops in the area (40 degrees F). 
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TABLE 2.°-FREEZE DATES IN SPRING AND FALL 


(Recorded in the period 1952-81 at Woodstock, Virginia) 


1 
Temperature 
1 
Probability 24° F | 28° F H 32° F 
or lower or lower or lower 


Last freezing 
temperature 
in spring: 


1 year in 10 


later than-- Apr. 11 Apr. 24 
2 years in 10 


later than-- Apr. 4 Apr. 15 
5 years in 10 


later than-- 


First freezing 
temperature 
in fall: 


1 year in 10 


earlier than-- Oct. 24 Oct. 6 Sept. 31 


2 years in 10 


earlier than-- Nov. 6 Oct. 18 Oct. 6 
5 years in 10 


earlier than-- Nov. 7 Oct. 21 Oct. 8 


t t 
1 t 
1 t 
4 i] 
i t 
1 t 
' t 
4 1 
' i] 
t i] 
i] ' 
' t 
1 i] 
' I 
1 1 
' i] 
' 4 
! 1 
rT 1 
1 ! 
! t 
FY 1 
1 t 
i] 1 
1 i] 
t i 
1 $ 
1 1 
| 
Mar. 30 | Apr. 14 } 
1 ! 
t 1 
1 t 
1 t 
! 1 
' 1 
1 1 
1 ! 
iy t 
t t 
' t 
! 1 
1 i] 
' 1 
1 ' 
1 t 
1 ! 
t ( 
1 1 
| 1 
j ' 
i] t 
1 ' 
1 1 
1 1 
i] t 
! i) 
1 1 


TABLE 3.--GROWING SEASON 


(Recorded in the period 1952-81 at Woodstock, 
Virginia) 


Daily minimum temperature 
during growing season 


1 
1 
! 
4 
t 
! 
Probability Higher | Higher | Higher 
1 
! 
t 
i] 
1 


1 1 
than ! than H than 
! ' 
24° F 28° F 32° F 
, Days 1 Days 1 Days 

1 i] ' 
1 i] 1 

9 years in 10 | 193 | 168 1 145 
i] 1 i] 
1 1 1 

8 years in 10 | 207 i 179 i 152 
1 i i) 
1 t 1 

5 years in 10 222 192 171 
1 ! 1 

2 years in 10 225 194 | 175 
i] 
' 1 1 

l year in 10 } 237 { 206 | 186 
t i) 1 
t 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


i H H George ] Total-- 
| 


U i] iT 

Map } Soil name | Shenandoah } Washington | ' 
symbol} ! County | National {| Area {Extent 

' | Forest  } H 

i H Acres ! Acres 1 Acres Pct 

t 

r] ' ] ' 1 
1B 'Alonzville loam, 2 to 7 percent slopes, rarely flooded----- i 2,583 | Qo } 2,583; 0.8 
1c {Alonzville loam, 7 to 15 percent slopes---c---------------- ! 364 } 63 «SS 427! 0.1 
2B 'Berks channery silt loam, 2 to 7 percent slopes------------ H 1,201 | o | 1,201} 0.4 
3c \Berks-Weikert complex, 7 to 15 percent slopes-------------- H 9,829 } 86} 9,915} 3.1 
4B {Blairton silt loam, 2 to 7 percent slopes-----~------------- H 868 | Oo ft 868; 0.3 
4c \Blairton silt loam, 7 to 15 percent slopes----------------- H 1,137 } of 1,137} 0.3 
5B \Braddock loam, 2 to 7 percent slopes----------------------- H 1,409 | Oo | 1,409} 0.4 
5C \Braddock loam, 7 to 15 percent slopesqm------enenenn nnn ene = i 789 Oo | 789! 0.2 
6B {Braddock cobbly loam, 2 to 7 percent slopes---------------- | 353 | Oo f 353} 0.1 
6C 'Braddock cobbly loam, 7 to 15 percent slopes--------------- | 597 } Oo } 597; 0.2 
6D {Braddock cobbly loam, 15 to 25 percent slopes~------------- | 568 | Oo | 568! 0.2 
7A {Broadway silt loam, 0 to 2 percent slopes, occasionally 1 H H : 

| £l0oded-- nnn ne een nnn enn nnn nnn nnn nnn ene nnn nen conn nnn nnn | 1,464 | Oo f 1,464; 0.4 
8B \Carbo silty clay loam, 2 to 7 percent slopes--------------- H 1,049 | 0 } 1,0491 0.3 
8C \Carbo silty clay loam, 7 to 15 percent slopes-------------- | 779 «| 0: .t 7791 0.2 
9c |Carbo-Endcav complex, 2 to 15 percent slopes, very rocky---| 4,739 | o | 4,739| 1.4 
=) ) \Carbo-Endcav complex, 15 to 35 percent slopes, very rocky--|{ 814 j o | 814} 0.2 
10A {Caverns sandy loam, 0 to 2 percent slopes, rarely flooded--} 1,445 | o } 1,445} 0.4 
11B  {Chilhowie silty clay loam, 2 to 7 percent slopes--~-------- H 1,217 { o } 1,217} 0.4 
11C {Chilhowie silty clay loam, 7 to 15 percent slopes---------- H 2,259 |} On 4 2,259! 0.7 
11D {Chilhowie silty clay loam, 15 to 25 percent slopes--------- { 986 | 10 =} 9961 0.3 
11E {!Chilhowie silty clay loam, 25 to 35 percent slopes--------- | 420 | Oo | 420! 0.1 
12C {Chilhowie silty clay loam, 7 to 15 percent slopes, rocky---} 1,544 | 6 | 1,550} 0.5 
12D {Chilhowie silty clay loam, 15 to 25 percent slopes, rocky--} 1,304 |} 14} 1,318} 0.4 
13C ©{Chilhowie silty clay loam, 7 to 15 percent slopes, very H H | ' 

| LOCK Y wort n renner ren nn nn nnn cnn nen nnn nnn creer neennccen | 853 | o | 853! 0.3 
13D {!Chilhowie silty clay loam, 15 to 35 percent slopes, very } H i i 

{| LOCK Yr ere n nn nnn errr nnn nnn ncn nen nnn nro recencccercen H 1,254 | 56 ft 1,310! 0.4 
13E {Chilhowie silty clay loam, 35 to 55 percent slopes, very |! ' H : 

} rock yor n emer nnn een re tn rn nen nen ene en enn een eneceen H 277 |} 428 | 705} 0.2 
14B {Coursey loam, 2 to 7 percent slopes------------------------ | 3,698 | 0 | 3,698} 1.1 
14C jCoursey loam, 7 to 15 percent slopeseswenneeneeeeennenen ene H 942 } 86 | 1,028! 0.3 
15A  {Derroc cobbly sandy loam, 0 to 2 percent slopes, frequently] H H H 

| £l00ded-n nen nn nn nr nnn nnn nnn nnn an ne nnn nnn nen nnn e nena = H 1,402 | 117s 1,519! 0.5 
16B {Edom silty clay loam, 2 to 7 percent slopes-------------~-- I 605 | Oo } 605} 0.2 
16C {Edom silty clay loam, 7 to 15 percent slopes--------------- | 549 } 4 | 553] 0.2 
17B  {Endcav silt loam, 2 to 7 percent slopes-------<------------ H 5,992 | Oo } 5,992! 1.8 
17¢ ~={Endcav silt loam, 7 to 15 percent slopes------------------- : 3,598 } o | 3,598} 1.1 
17D {Endcav silt loam, 15 to 25 percent slopes-es=----++-------- H 940 | o } 940! 0.3 
18B ‘!Endcav silt loam, 2 to 7 percent slopes, rocky------------- / 736 «{ o } 736! 0.2 
18C = JEndcav silt loam, 7 to 15 percent slopes, rocky------------ | 1,696 | o } 1,696} 0.5 
19D {Frederick gravelly silt loam, 15 to 35 percent slopes------ | 177, | 285 | 462! 0.1 
20B {Frederick and Poplimento silt loams, 2 to 7 percent slopes-} 6,371 } o } 6,371} 1.9 
20C {Frederick and Poplimento silt loams, 7 to 15 percent slopes} 15,631 } Oo } 15,631! 4.8 
20D {Frederick and Poplimento silt loams, 15 to 25 percent H ' ! 

| SlOpeS---n--- <n nnn nnn nn nnn nnn nnn nnn nn nnn nner nnn nnn nn nnen= H 7,007 | Oo | 7,007} 2.1 
21B {Frederick and Poplimento gravelly silt loams, 2 to 7 H H H ! 

| percent slopes----------- 9-9-9299 2a nnn nnn nnn naan nnn nnn n n= 2,123 | Oo | 2,123] 0.6 
21C {Frederick and Poplimento gravelly silt loams, 7 to 15 | ' | ! 

| percent slopes----------------99 = 99-2 - =n nnn nnn nnn nnn 1 7,950 | ll | 7,961, 2.5 
21D + ={Frederick and Poplimento gravelly silt loams, 15 to 25 | H i H 

| percent SlopesS--------- nnn nn nnn nnn nnn nnn nnn nnn nn nnn nnn { 5,606 | 65 | 5,671{ 1.7 
21E {!Frederick and Poplimento gravelly silt loams, 25 to 35 H H H H 

| percent slopesqnqq-- neem nnn n nnn nee nnn nnn nnn nnn nnn nanan nn ! 2,586 |} 78 | 2,664; 0.8 
22B {Frederick and Poplimento silt loams, 2 to 7 percent slopes, | | H | 

| SROGKY Sooo Se soeea ataneesaenn anatase = see ern ea eae rene { 372 | Oo | 3721 0.1 
22C + |'Frederick and Poplimento silt loams, 7 to 15 percent | H | H 

{ slopes, rocky-------- arannonenamnann nse nonsense eee 2,567 | Oo | 2,567; 0.8 
22D {Frederick and Poplimento silt loams, 15 to 25 percent 1 1 : : 

| Slopes, rockyr~-~- ner rnnn nn nnn nnn nnn nnn nnn nen nnn nnen H 2,078 | Oo | 2,078} 0.6 
23C {Frederick and Poplimento silt loams, 2 to 15 percent H : { H 

| slopes, very rocky~--~------------ on nnn nnn nnn rn nn + nee H 3,476 | Oo |} 3,476} 1.1 
23D {Frederick and Poplimento silt loams, 15 to 35 percent | H ' ! 

| slopes, very rocky---<-------------------------- e+ 2 ------ | 5,638 | Oo | 5,638, 1.7 
24B {Gainesboro-Berks complex, 2 to 7 percent slopes-----------+ H 178 OQ” -t 178! 0.1 
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t H I George 1 Total-- 

Map | Soil name | Shenandoah |} Washington | ; 
symbol} | County |} National { Area {Extent 
H { | Forest =} H 

Acres Acres Acres Pot 

' i} 1 ' { 
24C {Gainesboro-Berks complex, 7 to 15 percent slopes----------- H 212 | Oo | 212} 0.1 
24D  |Gainesboro-Berks complex, 15 to 25 percent slopes---------- | 286 «| 22 +! 308! 0.1 
24E  {Gainesboro-Berks complex, 25 to 35 percent slopes---------- | 745 | 47 | 792; 0.2 
25B {Gilpin silt loam, 2 to 7 percent slopes--~----------------- ; 630 |} 5. 635; 0.2 
25C jGilpin silt loam, 7 to 15 percent slopes---------~---------- ! 2,045 | 29 | 2,074; 0.6 
25D {Gilpin silt loam, 15 to 25 percent slopes------------------ H 745 =! 68 | 813} 0.2 
26C {Gilpin channery silt loam, 2 to 15 percent slopes---------- | 1,000 } 175 | 1,175} 0.4 
26D [Gilpin channery silt loam, 15 to 35 percent slopes--------- { 1,377 | 590 | 1,967! 0.6 
27C {Gilpin channery silt loam, 7 to 15 percent slopes, stony---! 1,088 | 73 «OS 1,166} 0.4 
27D {Gilpin channery silt loam, 15 to 25 percent slopes, stony--| 1,339 | 57 } 1,396! 0.4 
27E {Gilpin channery silt loam, 25 to 35 percent slopes, stony--! 700 =} 51 | 751} 0.2 
28C {Gilpin channery silt loam, 2 to 15 percent slopes, very i | | { 

| SLONYr ress enn ann nn nee nnn enn n-ne nn nnn nnn nnn enn nnn eee H 45 | 504 | 549; 0.2 
28D iGilpin channery silt loam, 15 to 35 percent slopes, very H H H { 

| stonyqcse nee --------- nn enn n-ne nen eee ee H 263} 2,637 } 2,900! 0.9 
28E {Gilpin channery silt loam, 35 to 55 percent slopes, very |! ' \ ' 

| Stony+-9en nn +--+ ++ ---- +e ene ee 5 == H 219 | 2,285 } 2,504} 0.8 
29A |{Gladehill fine sandy loam, 0 to 2 percent slopes, ' H H H 

| occasionally flooded--~----------------------------------- H 258 | Oo } 258; 0.1 
30A {Guyan silt loam, 0 to 2 percent slopes, rarely flooded----- ' 394 | o } 394] 0.1 
31B [Jefferson sandy loam, 2 to 7 percent slopes---------------- ! 753 = 6 | 759; 0.2 
31C jJefferson sandy loam, 7 to 15 percent slopes~------------- «| 796 | 7 803} 0.2 
32C |Jefferson sandy loam, 2 to 15 percent slopes--------+------ } 31 | 262 | 293| 0.1 
32D Jefferson sandy loam, 15 to 35 percent slopes-------------- | 508 570 | 1,078{ 0.3 
33C {Jefferson sandy loam, 2 to 15 percent slopes, very stony---} 1,012 | 341 | 1,353; 0.4 
33D {Jefferson sandy loam, 15 to 35 percent slopes, very stony--! 475 | 1,085 |} 1,560| 0.5 
33E |Jefferson sandy loam, 35 to 55 percent slopes, very stony--! 268 | 421 | 689} 0.2 
34B  [Laidig channery loam, 2 to 7 percent slopes---------------- H 1,541 | 6 } 1,547{ 0.5 
34C |Laidig channery loam, 7 to 15 percent slopes--------------- H 2,636 | 35 } 2,671) 0.8 
35C |Laidig channery loam, 2 to 15 percent slopes--------------- | 148 «} 675 |} 823} 0.3 
35D jLaidig channery loam, 15 to 35 percent slopes-------------- { 56 | 742° «| 798| 0.2 
36B |Laidig channery loam, 2 to 7 percent slopes, stony--------- | 652 | 20 | 6721 0.2 
36C |Laidig channery loam, 7 to 15 percent slopes, stony-------- H 4,574 | 490 | 5,064| 1.6 
37C |Laidig channery loam, 2 to 15 percent slopes, very stony---! 3,563 | 3,177 } 6,740; 2.1 
37D |Laidig channery loam, 15 to 35 percent slopes, very stony--! 8,396 | 7,102 | 15,498] 4.8 
37E  |Laidig channery loam, 35 to 55 percent slopes, very stony--} 37 | 2,612 | 2,649; 0.8 
38B  |Lehew and Gainesboro soils, 2 to 7 percent slopes---------- H 437 | o | 437! O.1 
38C  |Lehew and Gainesboro soils, 7 to 15 percent slopes--------- | 1,414 |} Oo | 1,414; 0.4 
38D |Lehew and Gainesboro soils, 15 to 25 percent slopes-------= H 1,127 | o } 1,127} 0.3 
38E  |Lehew and Gainesboro soils, 25 to 35 percent slopes-~-~----- | 2,289 | 107 | 2,396} 0.7 
39A |Massanetta silt loam, 0 to 2 percent slopes, occasionally ! | H 

| flooded-----~--~---------------~------------- 2-220 -- nn een e H 377 | Oo | 3771 0.1 
40D {Massanutten channery silt loam, 15 to 35 percent slopes----! 355 | 527 |} 882] 0.3 
40E jMassanutten channery silt loam, 35 to 55 percent slopes----! Oo | 345 | 345] 0.1 
41D |Massanutten channery silt loam, 15 to 35 percent slopes, ! H | H 

| Very Stonyqer mae e neon nnn nn nnn nnn nnn nn nnn nee --------------- i 750 | 1,306 | 2,056} 0.6 
41E j|Massanutten channery silt loam, 35 to 55 percent slopes, H H | | 

| very stony---3 9 once nner en nn nnn n-ne nn e+ === | Oo } 1,453 | 1,453; 0.4 
42A jMaurertown silty clay loam, 0 to 2 percent slopes---------- | 545 |} 60 | 605{ 0.2 
43B {|Moomaw fine sandy loam, 2 to 7 percent slopes-------------- \ 2,059 | Oo | 2,059| 0.6 
43C  {Moomaw fine sandy loam, 7 to 15 percent slopes------------- H 679 | Oo | 679} 0.2 
44B  |Moomaw cobbly fine sandy loam, 2 to 7 percent slopes------- H 650 | Oo | 650} 0.2 
44C  |Moomaw cobbly fine sandy loam, 7 to 15 percent slopes------ H 639 | Oo } 639{ 0.2 
45A  {Newmarc silt loam, 0 to 2 percent slopes, occasionally } | | H 

| flooded---------------~-~-+-------------------------------- H 534 | 3 | 5371 0.2 
46A {Nomberville loam, 0 to 2 percent slopes, rarely flooded----! 1,304 | 105 | 1,409} 0.4 
47C  |Opequon silty clay loam, 2 to 15 percent slopes, rocky----- | 687 | Oo | 687; 0.2 
48C |Opequon silty clay loam, 2 to 15 percent slopes, very rocky! 988 | Oo | 988} 0.3 
48D jOpequon silty clay loam, 15 to 25 percent slopes, very | { | ' 

| LOCK mane nnn nnn nnn n nnn nn nnn nnn n-ne =n nnn nen nnn - === === | 694 |} Oo | 694; 0.2 
49 {Pits and Dumps----~----------------------------------------- | 841 | 0 | 841} 0.3 
50A {Purdy silty clay loam, 0 to 2 percent slopes--------------- i 286 «(| 38 | 324 O.1 
51D  |Rock outcrop-Carbo complex, 2 to 25 percent slopes--------- H 2,946 | Oo | 2,946} 0.9 
52F {Rock outcrop-Drall-Wallen complex, 15 to 70 percent slopes-} 1,808 | 11,589 | 13,397| 4.1 
53C {Sequoia loam, 2 to 15 percent slopes----------------------- H 657 | 245 | 902| 0.3 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 
' : George H Total-- 
sae 


' ‘ t ' 

Map | Soil name | Shenandoah {| Washington | H 
symbol | } County {| National | Area {Extent 
' ' | _Forest  } H 

' Acres Acres Acres ot 

H t i} ! ' 
53D {Sequoia loam, 15 to 35 percent slopes-----<----------<----- { 524 | 1,200 | 1,724} 0.5 
53E {Sequoia loam, 35 to 55 percent slopes---------------------- | Oo | 120 | 120} * 
54B {Timberville silt loam, 2 to 7 percent slopes, frequently | H ' H 

| £l00dCd- nnn ann nnn nnn nnn nn nnn nnn nnn nnn nnn nn nnn nne H 1,325 | Oo | 1,325; 0.4 
55A {Toms silt loam, O to 2 percent slopes~--~------------------- H 1,279 | Oo | 1,279} 0.4 
56B {Trappist silt loam, 2 to 7 percent slopes------------------ ! 563} Oo | 563] 0.2 
56C {Trappist silt loam, 7 to 15 percent slopes----------------- H 627 | 11. | 638! 0.2 
57 |Udorthents, loamy--------------- 3-9 nn nnn nnn nnn nnn nnn | 219 | oO | 219} 0.1 
58 {Udorthents-Urban land complex------e9---------------------- I 1,814 | Oo | 1,814, 0.6 
59B {Unison loam, 2 to 7 percent slopes------------------------- 2,860 | Oo | 2,860; 0.9 
59C {Unison loam, 7 to 15 percent slopes--------------------=--- { 1,116 | Oo | 1,116; 0.3 
60B |Unison gravelly loam, 2 to 7 percent slopes---------------- i 829 | Oo } 829{ 0.3 
60C {Unison gravelly loam, 7 to 15 percent slopes--------------- 1 626 | Oo | 626} 0.2 
61B |Unison cobbly loam, 2 to 7 percent slopes------------------ H 654 | Oo | 654, 0.2 
61C {Unison cobbly loam, 7 to 15 percent slopes----------------- { 629 | Oo | 629} 0.2 
62C {Wallen channery sandy loam, 7 to 15 percent slopes--------- | 277° | Oo | 2771 0.1 
62D |Wallen channery sandy loam, 15 to 35 percent slopes--<----- \ sie |} o | 816! 0.2 
63C {Wallen channery sandy loam, 2 to 15 percent slopes, very | | i | 

| StONYoreernnrnnnn nnn anne nnn nnn w newer nena nneeneewmnnenwcces { 126 | 331 | 457{ 0.1 
63D {Wallen channery sandy loam, 15 to 35 percent slopes, very | H H | 

| StONY cote teen nee nn wen new n nn ween ee ncn ennne nn ennasnsconna= H 4,395 | 4,027 | 8,422} 2.6 
63E {Wallen channery sandy loam, 35 to 55 percent slopes, very |} H H H 

1 Stony creer renner nnn nnn nn nnn nnn nner nnn nnncenn- | 240 | 8,272 | 8,512} 2.6 
64D 'Wallen channery sandy loam, 15 to 35 percent slopes, H I H { 

| extremely stony -oooce ore e nnn cence ncn nnn nn nnn nnn ccnnncne | Oo | 395 | 395] 0.1 
64E {Wallen channery sandy loam, 35 to 55 percent slopes, { | | H 

| extremely stony q-o rower tenn nen cnn nnn nnn een enrenen= H 81s | 5,021 |} 5,839} 1.8 
64F ‘Wallen channery sandy loam, 55 to 70 percent slopes, H | | H 

| extremely Stony wetter te tne nnn nner ncn ners n nner cer cecee= H 897 | 3,446 | 4,343} 1.3 
65C \Wallen-Lehew complex, 2 to 15 percent slopes, very stony---| 187 | 208 | 395! O.1 
65D |Wallen-Lehew complex, 15 to 35 percent slopes, very stony--} 466 } 1,366 | 1,832} 0.6 
65E  {Wallen-Lehew complex, 35 to 55 percent slopes, very stony--| 39 | 1,971 } 2,010} 0.6 
66E  {Wallen-Lehew complex, 35 to 55 percent slopes, extremely {| / H { 

| stony n-nonane rn nn nn en nnn nnn nn nnn enn n enna H 21 ] 493 | 514) 0.2 
66F |{Wallen-Lehew complex, 55 to 70 percent slopes, extremely j{ H | { 

| stonyqne anne nnn n none ween een enn nen e ee ncn nnn nen nnn nn nnnnen \ o | 2,150 | 2,150! 0.7 
67F |{Weikert channery silt loam, 55 to 70 percent slopes-------- H 274 =} 194 | 468! 0.1 
68D |Weikert-Berks complex, 15 to 35 percent slopes------------- | 36,018 | 2,660 | 38,678} 11.8 
68E !Weikert-Berks complex, 35 to 55 percent slopes------------- H 383 |} 1,524 | 1,907 0.6 
69D {Weikert-Berks complex, 15 to 35 percent slopes, very stony-| 3,681 | 106 | 3,787! 1.2 
69F {Weikert-Berks complex, 35 to 70 percent slopes, very stony-{ 3,331 | 411 | 3,742} 1.2 
70B {Wolfgap loam, 1 to 5 percent slopes, rarely flooded-------- H 1,959 |} Oo | 1,959} 0.6 
71D {|Zepp very channery loam, 15 to 35 percent slopes, very H H | H 

| stony-----------n 2 =a nanan nanan nnn anna anne enna nnn nn nnnnne 788 | 1,238 | 2,026! 0.6 
71LE  {Zepp very channery loam, 35 to 55 percent slopes, very ' | : : 

| SONY on ner enn nnn nn enn enn nnn enews nce e www nen nnn ne enenn H 86 | 453 | 5391 0.2 
72E  |Zepp very channery loam, 35 to 55 percent slopes, extremely} 1 : | 

| StONY more re mene r me ren mene nen wee meen ne con cee nnn nnn ennannn= H 42 } 917 $ 959! 0.3 

Wa bern onsen nnn cnn rn nnn cnn nnn nn cnn sos cnnecsncccee H 1,413 Oo | 1,413! 0.4 

1 veg ra eae, ee ee { atin acre ag ak piers eee H oo ate 

Tota] --nn nnn nnn nnn nnn nn nn nnn nnn nnn nnn nnn nnn nena { 250,200 77,700 327,900, 100.0 

j 
t I i 


* Less than 0.1 percent. 
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TABLE 5.-~PRIME FARMLAND 


(Only the soils considered prime farmland are listed. Urban or built-up areas of the soils listed are not 
considered prime farmland) 


! 
Map 1 Soil name 
symbol | 
1B \Alonzville loam, 2 to 7 percent slopes, rarely flooded 
4B {Blairton silt loam, 2 to 7 percent slopes 
5B \Braddock loam, 2 to 7 percent slopes 
7A 'Broadway silt loam, 0 to 2 percent slopes, occasionally flooded 
8B \Carbo silty clay loam, 2 to 7 percent slopes 
10A |Caverns sandy loam, 0 to 2 percent slopes, rarely flooded 
14B {Coursey loam, 2 to 7 percent slopes 
16B \Edom silty clay loam, 2 to 7 percent slopes 
17B \Endcav silt loam, 2 to 7 percent slopes 
18B {Endcav silt loam, 2 to 7 percent slopes, rocky 
20B \Frederick and Poplimento silt loams, 2 to 7 percent slopes 
21B \Frederick and Poplimento gravelly silt loams, 2 to 7 percent slopes 
22B {Frederick and Poplimento silt loams, 2 to 7 percent slopes, rocky 
29A }Gladehill fine sandy loam, 0 to 2 percent slopes, occasionally flooded 
30A iGuyan silt loam, 0 to 2 percent slopes, rarely flooded 
31B iJefferson sandy loam, 2 to 7 percent slopes 
34B jLaidig channery loam, 2 to 7 percent slopes 
39A \Massanetta silt loam, 0 to 2 percent slopes, occasionally flooded 
43B |Moomaw fine sandy loam, 2 to 7 percent slopes 
45A 'Newmarc silt loam, O to 2 percent slopes, occasionally flooded 
46A \Nomberville loam, 0 to 2 percent slopes, rarely flooded 
54B |Timberville silt loam, 2 to 7 percent slopes, frequently flooded 
55A \Toms silt loam, 0 to 2 percent slopes 
56B \Trappist silt loam, 2 to 7 percent slopes 
59B {Unison loam, 2 to 7 percent slopes 
60B {Unison gravelly loam, 2 to 7 percent slopes 


70B \Wolfgap loam, 1 to 5 percent slopes, rarely flooded 
l 
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS AND PASTURE 


Absence of a yield indicates that the 


(Yields are those that can be expected under a high level of management. 


soil is not suited to the crop or the crop generally is not grown on the soil) 
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See footnotes at end of table. 
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS AND PASTURE--Continued 
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS AND PASTURE--Continued 
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS AND PASTURE~-Continued 
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS AND PASTURE~--Continued 
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS AND PASTURE--Continued 
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS AND PASTURE--Continued 
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The amount of forage or feed required to feed one animal unit (one cow, one horse, one 


mule, five sheep, or five goats) for 30 days. 


* Animal-unit-month 


** See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


(Only the soils suitable for production of commercial trees are listed. Absence of an entry indicates that 
information was not available) 
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i H { H i i | Norway spruce. 
H H H t H H H 
aClsessessessces | 4W {Slight |Moderate/Slight {Slight {Northern red oak----{ 70 | 4 Yellow poplar, 
Blairton | H ' H \ \White ash----------- } 70 } 3 | Japanese 
H | | \ H ‘Sugar maple--------- ' 70} 3 | larch, eastern 
1 i | \ H ‘Yellow poplar------- ' go } 5 { white pine, 
H } H I H : { | Norway spruce. 
H H H { H H H 
5B, 5C, 6B, 6C-~| 4C {Slight {|Moderate/Slight {Slight !Northern red oak----} 80 | 4 {Yellow poplar, 
Braddock | i H H H \Yellow poplar------- ' 90 } 6 | eastern white 
1 H H H : {Eastern white pine--} 95 | 12 { pine. 
H | | H : {Virginia pine------- | 76 } 8 | 
| iShort leaf pine------ 76 8 
{ ! ! i} 1 ! 1 ' ! 
6Den nnn ann nnnnnn | 4R {Moderate|Moderate;Slight |Slight {Northern red oak----} 80 | 4 Yellow poplar, 
Braddock { ! H \ ' \Yellow poplar------- ' 90 } 6 | eastern white 
| | H I H {Eastern white pine--!| 95 {| 12 | pine. 
{ H { H ; 'Virginia pine------- 1 76 } 8 | 
{Shortleaf pine------ | 76 8 
t ' i) 1 i} i) t 


See footnotes at end of table. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


' H Management concerns | Potential productivity : 
Soil name and ![Ordi- | quip- }{ } 


i) i) 
Common trees |Site |Produc- 


i t 
1 
1 1 
map symbol {nation;Erosion {| ment {Seedling} Wind- { | Trees to 
‘symbol{hazard | limita-|}mortal- | throw | jindex{tivity | plant 
' ! 1 tion | it | hazard {| | Iclass* | 
cs ee Se Be SOA) See ke ee Se Kt 
ea Ane ee ee ee ae 
) Cre { 7A {Slight {Slight {Slight {Slight jNorthern red oak----| 80 | 4 {Eastern white 
Broadway : ' H | ' 1Yellow poplar------- 1 95 | 7 | pine, black 
1 1 1 1 | walnut, yellow 
' { ! H { { i | poplar, 
H i H H 1 H { | shortleaf 
H { | H H H i | pine. 
Saal | | | , | 
8B, 8Ce--------- ! 6C {Slight {Moderate!Slight |Moderate|Virginia pine------- 1 55 | 6 {Virginia pine, 
Carbo | ' | | H {Yellow poplar------- ; 80 | 5 | yellow poplar, 
' i H ' i jEastern white pine--} 80 {| 10 { black walnut. 
1 { H H H { H { H 
9Ce*: H | { { H { { H 
Carbo---------- { 6C {Slight {Moderate/Slight {Moderate/Virginia pine------- | 55 | 6 {Virginia pine, 
H i ' H H !Yellow poplar------- { 80 | 5 } yellow poplar, 
\Eastern white pine--| 80 10 black walnut. 
t t 1 ' ' { t ! 1 
Endcav--------- | 4C {Slight |Moderate/Slight {Slight {Northern red oak----{| 85 | 4 Yellow poplar, 
i { H H H iYellow poplar------- 1 90 | 6 { eastern white 
: ' : ' i jEastern white pine--| 90 | 12 } pine, black 
H H i | | | I { | walnut. 
H 1 H H H { H | H 
OD** : \ H H H H H H H i 
Carbo---------- ! 6R. {Moderate!Moderate/Slight {Moderate!Virginia pine------- | 55 | 6 {Virginia pine, 
: ' H H ' \Yellow poplar------- | 80 | 5 { yellow poplar, 
| {Eastern white pine--| 80 10 black walnut. 
1 1 i] ‘i 4 a 1 ! 1 
Endcav--------- | 4R {Severe !Severe {Slight {Slight {Northern red oak----; 85 } 4 {Yellow poplar, 
\ ' : ' ! {Yellow poplar------- ' 90 | 6 } eastern white 
H H i H ' \Eastern white pine--{ 90 } 12. | pine, black 
| | H 1 H H { | | walnut. 
ed | | 
l0A+--<e-------- 1} 4A {Slight {Slight [Slight {Slight {Northern red oak----| 75 | 4 {Eastern white 
Caverns | H i { { !Virginia pine------- | 65 | 7 | pine, yellow 
H ! H H | \Yellow poplar------- | 93 | 7 | poplar, 
H H H H H H i | | shortleaf 
' H H H { 1 H H i pine. 
H | | I { | | H H 
11B, 1lC-------- | 3C {Slight {Moderate|Moderate|Moderate|Northern red oak----{| 60 | 3 {Eastern white 
Chilhowie H 1 | | H {Virginia pine----~-- { 60 | 6 | pine, 
iShort leaf pine------ 60 6 
' ' ' ' { ' 1 i ! 
11D, 1llE+------- | 3R {Moderate |Moderate|Moderate|Moderate!/Northern red oak----{ 60 | 3 {Eastern white 
Chilhowie 1 H | | i {Virginia pine------- | 60 | 6 | pine. 
! H : : H \Shortleaf pine------ ! 60} 6 { 
| H { H i H | H H 
12C-+----------~ | 3c {Slight |Moderate/Moderate|/Moderate!Northern red oak----| 60 | 3 !Eastern white 
Chilhowie ! H H H H \Virginia pine------- { 60 } 6 | pine. 
H ! ' H H \Shortleaf pine------ | 60 } 6 } 
| | H { { H H H i 
12Deceeee rena --- | 3R |Moderate!|Moderate|Moderate|Moderate|Northern red oak----| 60 | 3 {Eastern white 
Chilhowie H H H } : \Virginia pine------- | 60 | 6 | pine. 
iShort leaf pine------ 60 6 
! ' i] 1 1 ! 1 ! t 
13C oem eeenecenn= | 3C {Slight |Moderate|Moderate|Moderate|Northern red oak---=| 60 } 3 {Eastern white 
Chilhowie | ‘ ' | H \Virginia pine------- 60 } 6 | pine. 
' : i H ' \Shortleaf pine------ 1 60 | 6 | 
i | | | | Pie 
13D------------- | 3k !Moderate!}Moderate!Moderate|Moderate!Northern red oak----} 60 | 3 {Eastern white 
Chilhowie H i i i i |Virginia pine------- } 60 | 6 | pine. 
|Short leaf pine------ 60 6 
i} i} f) 1 


See footnotes at end of table. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


T : Management concerns 1 Potential productivity T 
Soil name and {Ordi- | YT Equip- | H ' T | | 
map symbol !nation!Erosion |} ment {Seedling} Wina- | Common trees \Site |Produc-| Trees to 
‘symbollhazard | limita-!mortal- | throw | jindexitivity | plant 
H | ition | ity {| hazard | : iclass* } 
i] 1 i ! 1 1 ' i} i] 
1 H { H H . t H H | 
13E------------- | 3R {Severe {Severe {|Moderate|Moderate|Northern red oak----} 60 | 3 fEastern white 
Chilhowie ' | | { H \Virginia pine------- | 60 | 6 | pine. 
iShortleaf pine------ 60 6 H 
i] i] 1) 1 1 1 ' i) ! 
14B, 14C-------- i 4A {Slight {Slight {Slight {Slight {Northern red oak----| 70 | 4 {Eastern white 
Coursey H H 4 H ' !Virginia pine------- | 60 | 6 | pine, yellow 
{ i i i } lYellow poplar------- ' 90 | 6 | poplar, 
2 or ee |} * | Rorelées 
' ! t t ! t f 1 1 pine. 
H H H { H H H H H 
L5A-------- ne -- | 4F [Slight {Slight {Slight {Slight {Northern red oak----{ 70 | 4 | 
Derroc iYellow poplar------- 90 6 1 
{ t t i 1 i) 1 i] 1 
16B, 16C-------- | 4A {Slight {Slight {Slight {Slight {Northern red oak----! 80 | 4 ‘rastern white 
Edom H H H i | lYellow poplar------- { 90 | 6 | pine, yellow 
2 a a ae oe Lo © | peptde torts 
; | ae aur 
1 H i i 1 H H i i Virginia pine. 
H | | t H H H H H 
17B, 17C+-------- | 4C 'Slight !Moderate!Slight {Slight {Northern red oak----} 85 | 4 {Yellow poplar, 
Endcav H | | | i 1Yellow poplar------- i 90} 6 {| eastern white 
H : H H ' ‘Eastern white pine--{ 90 | 12 {| pine, black 
H { 1 { H H 1 | { walnut. 
{ H H { 1 H { { { 
17D------------- | 4R |Moderate|Severe {Slight {Slight {Northern red oak----} 85 | 4 {Yellow poplar, 
Endcav ! H : H H {Yellow poplar------- be 390"44 6 | eastern white 
H i i | H 'Eastern white pine--} 90 | 12 } pine, black 
{ H H H I H i H | walnut. 
I H i { H H { H i 
18B, 18C-------- {| 4C {Slight {!Moderate!Slight {Slight {Northern red oak----| 85 } 4 {Yellow poplar, 
Endcav : ' { H H lYellow poplar------- | 90 } 6 | eastern white 
H H H H H ‘Eastern white pine--} 90 | 12 | pine, black 
{ ' H H H i H H } walnut. 
I ' ! 1 ! 1 { H H 
19D------------- ! 4S !Moderate{/Moderate!Moderate!Slight {Northern red oak----} 76 | 4 {Eastern white 
Frederick H 1 H ' H ‘Yellow poplar------- 1 86 | 6 | pine, yellow 
i } } H ' {Black locust-----~--~ i 80 } 4 | poplar, black 
\ \ i 1 ! \White oak---<-s----- | 76 4 4 | walnut, Scotch 
{Black walnut-------- 76 4 pine. 
' ! i} 1 i] t t i] 
20B**, 20C**: { t { { t i H H t 
Frederick------ { 4C {Slight |Moderate{Slight {Slight [Northern red oak----| 76 | 4 {Eastern white 
| \ H ' : \Yellow poplar------- | 86 | 6 | pine, yellow 
' ! : ! H 'Black locust-------- ! 80 } 4 | poplar, black 
I H : t { \White oak--s---<---- + 76 | 4 {| walnut, Scotch 
{Black walnut-------- 76 4 pine. 
1 ( t t ry 1 1 1 t 
Poplimento----- | 4C {Slight !Moderate!Slight !Slight {Northern red oak----} 80 } 4 ‘Eastern white 
| H : H : \Yellow poplar------- 90 | 6 | pine, yellow 
} | H H ' {Hickory------------- } --- | --- | poplar, black 
| i | H | \Black walnut-------- J wn- | --- | walnut. 
H { I H H |ASh=---------------- Poroe fons | 
H H H H ! | i H { 
20D** ; H H 1 1 t H H H | 
Frederick------ | 4R {Moderate|Moderate|Slight {Slight {Northern red oak----} 76 | 4 {Eastern white 
H H i ' H lYellow poplar------- ! 86 } 6 | pine, yellow 
i i : i H \Black locust-------- i 80} 4 | poplar, black 
} H H | | {White oak----------- | 76 | 4 | walnut, Scotch 
\Black walnut--+----- | 76 | 4 pine. 
t ' 1 t 1 H H H 1 


See footnotes at end of table. 


190 Soil Survey 


TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


T i Management concerns H Potential productivit | 
Soil name and [{Ordi- | T Equip- | 1 : H ] 


' ! 1 
map symbol f{nation}]Erosion | ment {Seedling} Wind- Common trees \Site |Produc-! Trees to 
tsymboljhazard | limita-jmortal- throw jindex| tivity plant 
' t 
1 


1 
i) 
4 
t 
H 
| H tion | ity hazard } lolass* 
{ 
1 
1 
i] 


t 
i] 
1 ! 
' ] 
t ' 
1 1 t 
4 ! i) 1 t 
| 
20D**: H H H H H 
Poplimento----- ' 4R |Moderate|Severe {Slight |Slight {Northern red oak----} 80 | 4 !Eastern white 
H H i ! H 'Yellow poplar------- 1 990 | 6 | pine, yellow 
H ' { { { [Hickory~---~s----<-~ | s=- | --- | poplar, black 
H H ! H H {Black walnut-------- | --- | --- | walnut. 
H H |Ash---~------------- gon eee 
' ! t i ! 1 1 i 1 
t 1 1 i) ‘ ' i} } 1 
21B**, 21C**: | H t t t H 1 | | 
Frederick------ | 4C {Slight |Moderate!Moderate!Slight {Northern red oak----| 76 | 4 {Eastern white 
! : : ! i 'Yellow poplar------- | 86 } 6 ! pine, yellow 
! i { H H {Black locust--~----- | g0 | 4 ! poplar, black 
' H ! | | ‘White oak----------- | 76 | 4 { walnut, Scotch 
i I H iBlack walnut-------- 1 76 4 4 | pine. 
‘ t ' ' 1 i} 1 
1 1 1 t t i) 1 ' 
Poplimento----- | 4C {Slight |Moderate/Slight [Slight {Northern red oak----! 80 } 4 {Eastern white 
H i H ' ! 'Yellow poplar------- { 90 } 6 | pine, yellow 
| | | { H |Hickory------------- | ~-- {| --- | poplar, black 
\ : : H i 'Black walnut-------- | w-- | === | walnut. 
H H | H { |Ash-----~--~-------- fom po omme f 
i] 1 t t ' 1 1 1 1 
! 1 f) 1 ' ' 1 1 ' 
21D**, 21E**; | H H H 1 \ { 
Frederick------ | 4S |Moderate!Moderate|Moderate!Slight {Northern red oak----! 76 | 4 {Eastern white 
! H | : | \Yellow poplar------- | 86 { 6 | pine, yellow 
i H { : ' {Black locust-------- | 80 } 4 | poplar, black 
{ | I H H |White oak----------- | 76 { 4 } walnut, Scotch 
H {Black walnut-------- 76 4 |} pine. 
t ! 
i) ] f) ‘) f) I 1 { ry 
Poplimento----- | 4R |Moderate!Severe {Slight {Slight {Northern red oak----{ 80 | 4 {Eastern white 
H ' H | H 'Yellow poplar------- | 90 | 6 {| pine, yellow 
1 \ | ' H |Hickory------------- | 77> | ce= | poplar, black 
i ' i H i {Black walnut-------- t--- | c= | walnut. 
po | IRgh-n-naaaaaaencnnne faced onss | 
1 t ry ! 1 1 ' ' ' 
' () ] ' ! ! t rT 
22B**, 22C**: | H { H { f { { H 
Frederick------ {| 4c {Slight {Moderate{Slight {Slight {Northern red oak----} 76 | 4 {Eastern white 
: H ' { H {Yellow poplar------- i 86 } 6 |} pine, yellow 
! ! ! ! ! \Black locust-------- ! 80 } 4 ! poplar, black 
\ i | i H jWhite oak----------- 1 76 | 4 | walnut, Scotch 
H | { {Black walnut-------- 76 | 4 ! pine. 
i] i 1 
! 1 1 i] ' { ' t t 
Poplimento----- H 4C {Slight {Moderate/Slight j|Slight {Northern red oak----} 80 } 4 jEastern white 
H H \ fH H {Yellow poplar------- ' 90 } 6 {| pine, yellow 
| { i H { {Hickory------------- | “> | 7" | poplar, black 
| H : H ! \Black walnut-------- J wee | --- | walnut. 
I H { | |Ash------~~--~-~---- esta Rees ot 
! i] ' i i) 1 t 1 
| | | bed 
22D**: i t \ { ! ! I t 1 
Frederick------ | 4R {Moderate|Moderate/Slight {Slight {Northern red oak----! 76 ! 4 ‘Eastern white 
' H : ! | {Yellow poplar------- ' 86 } 6 | pine, yellow 
| H H | H {Black locust-------- 1 80 | 4 | poplar, black 
| | H | H {White oak----------- | 76 | 4 | walnut, Scotch 
{Black walnute------- } 76 4 4 { pine. 
i i) 1 
1 ' t ! 1 i} 1 ! t 
Poplimento----- | 4R {Moderate{Severe {Slight {Slight [!Northern red oak----! 80 } 4 Eastern white 
I h i | 1 {Yellow poplar------- } 90 } 6 | pine, yellow 
| H H H { |{Hickory------------- [ “=> | o-- | poplar, black 
| ! ! H i \Black walnut-------- fan- | ane | walnut. 
ee [=| = 
| t 4 1 i} 1 4 ' 


See footnotes at end of table. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


eastern white 
pine, black 
cherry, yellow 
poplar. 


: ' Management concerns | Potential productivity ' 
Soil name and {0rdi- | Y Equip- | H H | | H 
map symbol jnation}Erosion { ment {Seedling} Wind- | Common trees 'Site |Produc-} Trees to 
\symbollhazard | limita-}mortal- | throw |} lindex{tivity | plant 
| ' {tion | ity | hazard} H Iclass* }{ 
1 ' J 1 1 ! t | ' 
' ' i] ! ' 1 1 ' 1 
23C¥*: 
= 1 ! ! 1 t { { 1 i 
Frederick------ | 4C {Slight {Moderate;Slight {Slight {Northern red oak----| 76 | 4 jEastern white 
H H H { H 'Yellow poplar------- | g6 |} 6 | pine, yellow 
| { H H H |Black locust-------- | 80 |} 4 | poplar, black 
| | H | i jWhite oak----------- 1 76 | 4 | walnut, Scotch 
H { | {Black walnut-------- | 76 | 4 | pine. 
1 1 ry 1 ! i) t 
1 1 ! 1 t ! t i} 1 
Poplimento---=- ; 4C [Slight jModerate;Slight {Slight {Northern red oak----| 80 | 4 {Eastern white 
\ ' | { \ \Yellow poplar--~---- | 90 | 6 | pine, yellow 
H i t | i | Hickory------------- | 77> | c== | poplar, black 
| H | i H {Black walnut-------- j oo- | co 7 walnut. 
| H | H H | Ash--9-------------- fret fost 
i] i] 1 1 ' ! i) i} t 
sess ot 
. 1 t ! 1) 1 ! i i} 1 
Frederick------ | 4R {Moderate}|Moderate!Slight {Slight {Northern red oak----{ 76 | 4 {Eastern white 
| ' I H H 'Yellow poplar------- | 86 | 6 !| pine, yellow 
H H H H H {Black locust-------- i 80 | 4 {| poplar, black 
i H } H { \White oak----------- | 76 | 4 ! walnut, Scotch 
H | {Black walnut-------- | 76 | 4 ! pine. 
1 i] ! ' 1 t 
1 1 i] 1 1 ! { i) 1 
Poplimento----- | 4R {Moderate{Severe {Slight {Slight {Northern red oak----} 80 | 4 {Eastern white 
I H i H : 'Yellow poplar------- ' 90! 6 ! pine, yellow 
{ H | { H |Hickory-~~--~-~----= | ~-- | --= | poplar, black 
} H ' H H \Black walnut~------- | wae | ame | walnut. 
H H H H H | Ash----------------- f--- | ono 
' 1 i] ’ i] 4 t 1 ' 
i] V ! 1 1 ! i} 1 ( 
zapee, 2acee; | | ; | | 
Gainesboro=---- | 4A {Slight {Slight {Slight {Slight {Northern red oak---~{ 70 | 4 {Eastern white 
H | 1 i 1 ‘Virginia pine------- ' 80! 8 ! pine, loblolly 
H H ! ' \ ‘Yellow poplar------- | go | 5 |} pine, Virginia 
ao a ee ee pf | Dine! 
! t i] 1 1 1 i} t ' 
Berks---------- H 4F {Slight {Slight |Moderate{Slight {Northern red oak----{ 70 | 4 {Virginia pine, 
| ! | H H \Black oak----------- | 70 4 4 {| eastern white 
Hq H H : : \Virginia pine---~--- {| 70 | 8 } pine, Japanese 
: H ! H ' ! H ' | larch, Norway 
‘ 
i 1 ' ! | ! H | spruce, red 
| H | I H H { H {| pine. 
1 ! ! ' 1 ! { 1 a 
t ! 1 1 i i] 1 1 t 
24D**, 24E**: | H H | { H H i 
Gainesboro----- | 4R {Slight |Moderate}Moderate!Slight {Northern red oak----} 70 ! 4 {Eastern white 
| H | ! ' lVirginia pine------- | 804 8 | pine, loblolly 
| i | | | \Yellow poplar------- \ go |} 5 | pine, Virginia 
| { H H H H H | pine. 
{ H ! H H ! 1 I H 
Berks-~-------- | 4F {Slight {Moderate|Moderate!Slight {Northern red oak----! 70 | 4 {Virginia pine, 
I H i { { \Black oak----------- e900} 4 ! eastern white 
H H H H |Virginia pine------- } 70 | 8 |! pine, Japanese 
| H | { ! H \ ' larch, Norway 
H { H H H { | spruce, red 
{ H i { H H | pine. 
i H H H { H 
25B, 25C-------- | 4A {Slight {Slight | ; 80 { 4 jJapanese larch, 
Gilpin 'Yellow poplar------- 95 7 Virginia pine, 
, | 
| H H \ ' 
t t ' i) 4 1 
‘ ' ' i} 1 1 
1 t t if 1 i] 
1 ! ! i} i ' 
J ! 1 i) t 1 


i) 
! 
t 
i] 
i] 
1 
t 
1 
| 
Slight {Slight ‘Northern red oak---- 
i] 
1 
1 
1 
' 
i] 
1 
1] 
1 
1 
1 


| 
' 
! 
t 
| 
if 
| 
4 
| 
' 
| 


See footnotes at end of table. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


i H Management_concerns ’ Potential productivity : 
Soil name and [Ordi- | Equip- | ' 


( ‘ 
map symbol nation}Erosion ment |Seedling| Wind- Common trees {Site !Produc-} Trees to 
limita-{mortal- thro tindex}tivity plant 


ms 
z 
° 
e 
> 
iy 
N 
iu 
nl 
Q 


80 
95 


Slight [Northern red oak---- 
1Yellow poplar------- 


' ' 
Moderate |Moderate{Slight 

H H Virginia pine, 
eastern white 
pine, black 
cherry, yellow 
poplar. 


1 
' 
t 
' 
1 
! 
rT 
i 
| 
' 
H 
4 jJapanese larch, 
J 
' 
' 
! 
t 
! 
' 
I 
! 
! 
I 
! 


80 
95 


Slight ;Slight jNorthern red oak---- 


Yellow poplar------- 


Japanese larch, 
Virginia pine, 
eastern white 
pine, black 
cherry, yellow 
poplar. 


NO 
a 
aQ 
i] 
1 
i) 
‘) 
() 
i) 
i) 
' 
! 
' 
' 
! 
1 
nay 
> 


80 
95 


Northern red oakee-=- 
Yellow poplar------- 


Moderate /Moderate 


iS) 
a 
Oo 
! 
! 
1 
l 
! 
f 
1 
1 
' 
! 
! 
! 
t 
nay 
ee) 


Slight ;Slight Japanese larch, 
Virginia pine, 
eastern white 
pine, black 
cherry, yellow 


poplar. 


~SP 


t 
! 
' 
t 
! 
' 
1 
1 
1 
t 
‘ 1 
( ' 
t 1 
i i] 
H ' 
' i] 
! ' 
1 ! 
' t 
( i] 
' ' 
| | 
' ' 
1 t 
{ i 
\ ( 
' ' 
' t 
' ‘ 
| t 
1 ! 
{ | 
| t 
Hi | 
! i 
b ' 
‘ I 
' 

' 


Slight 80 


95 


Northern red oak---- 
Yellow poplar------~ 


27C------------- 1 4A 
Gilpin 


\ 
Slight {Slight Slight 4 |Japanese larch, 
| Virginia pine, 
eastern white 
pine, black 
cherry, yellow 


poplar. 


80 
95 


Northern red oak---- 
Yellow poplar------- 


Pe 
wa 


27D, 27E-------- 
Gilpin 


Slight (Slight Japanese larch, 
Virginia pine, 
eastern white 
pine, black 
cherry, yellow 


poplar. 


1 
Moderate | Moderate 
1 


Sb 


80 
95 


Northern red oak---- 
Yellow poplar------- 


4A {Slight ;Slight ;Slight {Slight Japanese larch, 
Virginia pine, 
eastern white 
pine, black 
cherry, yellow 


poplar. 


4R Slight 80 


95 


Northern red oak---- 
Yellow poplar------- 


Japanese larch, 
Virginia pine, 
eastern white 
pine, black 
cherry, yellow 
poplar. 


sD 


Gilpin H 


80 
95 


Northern red oak--=-- 
Yellow poplar------- 


28E---------- === {| 4R {Severe [Severe [Slight {Slight Japanese larch, 
Virginia pine, 
eastern white 
pine, black 

cherry, yellow 


poplar. 


29d meme e enn n nnn H 4A {Slight [Slight |Slight jSlight {Northern red oak---- 


iYellow poplar------- 
{Virginia pine------- 


80 
95 
70 


Yellow poplar, 
eastern white 
pine, black 
walnut. 


On~l > 


! 
d 
! 
| 
{ 
t 
{ 
{ 
! 
i 
i) 
( 
1 
1 
1 
1 
! 
i] 
' 
1 
I 
‘ 
' 
' 
' 
t 
! 
‘ 
! 
1 
! 
| 
! 
t 
! 
‘ 
( 
1 
! 
i] 
t 
1 
' 
t 
{ 
! 
1 
1 
' 
{ 
1 
i) 
' 
' 
' 
' 
1 
i 
' 
I 
( 
t 
t 
{ 
! 
1 
! 
1 
i] 
i] 
! 
' 
i) 
t 
f) 
| 


1 
1 
' 
' 
! 
i] 
i] 
! 
! 
! 
! 
! 
1 
! 
1 
1 
1 
' 
1 
\ 
I 
J 
4 
] 
if 
i} 
i) 
i} 
1 
1 
1 
1 
t 
1 
( 
i) 
i) 
t 
{ 
| 
Moderate | Moderate |Slight 
i} 
t 
1 
1 
1 
1 
1 
! 
! 
! 
I 
! 
! 
I 
1 
1 
1 
1 
1 
i 
' 
1 
' 
1 
1 
i] 
! 
' 
t 
1 
J 
t 
1 
! 
t 
1 


' 
' 
! 
' 
! 
! 
1 
4 
' 
t 
' 
! 
| 
! 
! 
' 
t 
' 
' 
' 
y 
( 
! 
! 
f 
| 
4 
( 
! 
| 
' 
{ 
i) 
I 


See footnotes at end of table. 


Shenandoah County, Virginia 193 


TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


| I Management concerns i Potential productivity | 

Soil name and {Ordi- | | Equip- | i i 1 1 H 
map symbol j{nationjErosion | ment {Seedling} Wind- } Common trees {Site |Produc-} Trees to 
isymboljhazard | limita-/mortal- | throw ! \index|tivity | plant 

H H { tion | ity  { hazard | { {class* } 

' f) 1 1 1 t 1 1 ' 

H H { H H H { { H 
30A eee enn nana --- | 6W {Slight {Moderate|Moderate!Severe |!Yellow poplar------- | 90 | 6 {Yellow poplar, 
Guyan } H | ! ' ! | H ! eastern white 

ae ee ee ee ee, F || pln eevay 

! t ' ! ' ! i t 1 Spruce. 

i { H { { H I i H 
31B, 31C, 32C---| 7A jSlight jSlight |Slight {Slight !Shortleaf pine------ | 65 | 7 ‘Eastern white 
Jefferson t ! | : : !Yellow poplar------- 1 98 | 7 | pine, yellow 

i H H | H {Pitch pine---------- {| ow= | +-= | poplar, white 

| | : ' { \Virginia pine------- 1 70 } 8 | oak, shortleaf 

{White Oak=---------- --- --- pine, black 

a | ! | | Heit dere 
32De nen n nan n nnn | 4R {ModeratejModerate{Slight {Slight !Northern red oak----! 385 | 4 {Yellow poplar, 
Jefferson H | | 1 H \Yellow poplar------- ' 108 } 8 | eastern white 

H H } ! { \Shortleaf pine------ | --- | --- | pine, 

|. i | H i {White oak----------- | e-- | --- | shortleaf 

re a a wy | | | Ble aster 

! t 1 ‘ 1 I ' 1 ; white pine. 

H H H H H | i I i 
33C---~-~-------- | 7A {Slight {Slight [Slight {Slight {Shortleaf pine------ i 65 | 7 jEastern white 
Jefferson ' H H H { \Yellow poplar------- { 98 | 7 | pine, yellow 

i | i | H {Pitch pine---------- | --- | --- | poplar, white 

| H { | H \Virginia pine------- { 70 | 8 | oak, shortleaf 

H H H ' ' |White oak----------- | 65 | 3 | pine, black 

H H H H 1 | H H | walnut. 

H | I I { i I ' | 
33D qnn eee nen nnne | 4R {ModeratejModerate{Slight {Slight Northern red oak----! 985 } 4 {Yellow poplar, 
Jefferson | H | H H {Yellow poplar------- } 108 $ 8 | eastern white 

I | | ' H {Shortleaf pine------ } --- | --- | pine, 

H H H H | {White oak----------= joct- [ oe- | shortleaf 

| } | | H |Cucumbertree-------- } --- | --- | pine, white 

i ee ee oe i} | ea Teaser 

ft ae 
33E----2ee------ | 4R jSevere {Severe {Slight {Slight {Northern red oak----! 85 ! 4 {Yellow poplar, 
Jefferson ! { ' H ! {Yellow poplar------- ! 108 | 8 | eastern white 

' H { ! i \Shortleaf pine------ | --- | --- | pine, 

| | H H | |White oak----------- { --- | --- | shortleaf 

| H H H H \Cucumbertree-------- | --- | --- ! pine, white 

{ ' { i H t i t } oak, eastern 

or ee Po a 
34B, 34C, 35C---} 4A {Slight {Slight |Slight {Slight [!Northern red oak----! 71 ! 4 {Eastern white 
Laidig | ! H ' | {Yellow poplar------- { 89 } 6 | pine, yellow 

H i | | H |Eastern white pine--{ 80 | 10 {| poplar, black 

| \Virginia pine+------ 70 8 walnut. 

1 ! t ! 1 1 ! 1 1 
35D-----e------- | 4R {Severe jSevere [Slight ‘Slight {Northern red oak----! 80 ! 4 {Eastern white 
Laidig | i ! | | {Yellow poplar------- {| 90 | 6 | pine, yellow 

| i i 1 : iEastern white pine-~} 90 | 12 | poplar, black 

tWhite ash----------- 80 4 walnut. 

t ! 1 J 1 1 $ ' ' 
36B, 36C-------- | 4A {Slight jSlight {Slight {Slight {Northern red oak----} 71 | 4 {Eastern white 
Laidig | H : | ; {Yellow poplar--=---+ | g9 | 6 | pine, yellow 

H | H H ; {Eastern white pine--| 80 | 10 | poplar, black 

\Virginia pine------- i 70 8 walnut. 

t 1 1 i} 1 ' ' 


See footnotes at end of table. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


H T Management concerns Potential productivity H 
Soil name and {!Ordi- |" Equip- | } 4 T 
map symbol jnation|Erosion ment {Seedling} Wind- Common trees iSite {Produc-| Trees to 
isymbol jhazard limita-|mortal- | throw jindex! tivity plant 


' ' tion | ity hazard lclass* 


1 
H 
| | 
1 1 i 
1 1 1 
I H H H H 
37C een nn nn =H : 4A {Slight {Slight {Slight {Slight {Northern red cak----!} 80 ! 4 ‘Eastern white 
Laidig ' 1 I ! ' {White oak--<-------- { 80 } 4 pine, yellow 
: i : i \Yellow poplar------- { 90 | 6 poplar, black 
H ! H { i |White ash----------~ i 80 4 walnut, Norway 
! \ ' : | {Sugar maple-------~- i 80 } 4 spruce, black 
H | H H H \Black cherry-------- ! 80 | 4 locust, 
i ' : { i \Eastern white pine--} 90 | 12 Japanese 
H H : i H {Black locust-------- i 80 | --- { larch, black 
a 7 oe ee pp | cheesy. 
t ! 1 ' ' 1 ' t ' 
37D-eneennn----- { 4R {Slight {Moderate/Slight |Slight {Northern red oak----! 80! 4 ‘Eastern white 
Laidig | | i | { {White oak----+------ i 80 } 4 } pine, yellow 
H \Yellow poplar------- 90 6 poplar, black 
H ‘ 1 White ashrwceeerenn- 80 | 4 \ walnut, Norway 
H i H 1 H jougar maple--------- 1 80; 4 1; spruce, black 
' | { ! : {Black cherry-------- ' go } 4 | locust, 
H | { H H |Eastern white pine--! 90 | 12 | Japanese 
i i H H H {Black locust------~- i 80 {| --- | larch, black 
cherry. 
! t ! ' ! 1 ! ! i) 
37E------------- | 4R jModerate|Severe [Slight {Slight {Northern red oak----! 980 ! 4 Eastern white 
Laidig | | H ! H iWhite oak----------- ! 80 } 4 } pine, yellow 
| i | | i {Yellow poplar--~---- i; 90 } 6 | poplar, black 
! | H { ' |White ash----------- i 80 { 4 {| walnut, Norway 
{ H : : 1 {Sugar maple--------- | 80 } 4 ! spruce, black 
H H H H | {Black cherry-------- ' go | 4 | locust, 
H ! \ H H }Eastern white pine--} 90 | 12 | Japanese 
| H { i 1 {Black locust~------- i 80 | "= | larch, black 
i or ee ee po | | oheety. 
t ' f) rT 1 t t 1 a 
38B**, 38C**; | H H H t t ! H i 
Lehews-~--~---- |} 3A {Slight {Slight [|Slight {Slight |Northern red oak----} 62 } 3 {Eastern white 
i ' | ! H iVirginia pine------- 1 57 | 6 | pine, Virginia 
\Eastern white pine--| --- --- pine, Japanese 
a | | ! | Legh ites 
Gainesboro----- | 4A {Slight {Slight {Slight {Slight {Northern red oak----} 70 } 4 {Eastern white 
! H : ; i {Virginia pine---~--- ' 80 | 8 { pine, loblolly 
iYellow poplar------- 80 5 pines Virginia 
fof eae 
38D**, 38E**: | H H f H 1 H H i 
Lehew---------- | 3R {Slight jModerate!Slight |Slight {Northern red oak----} 67 } 3 {Eastern white 
: H H ! i \Virginia pine------- ! 70 | 8 | pine, Virginia 
! ' ! H | jEastern white pine--| --- | --- | pine, Japanese 
f H { { H H i { larch. 
H H i H H i H | I 
Gainesboro----- | 4R {Slight {|Moderate|Moderate{Slight {Northern red oak----! 70 ! 4 Eastern white 
H \ | 1 ' 'Virginia pine------- | 80} 8 | pine, loblolly 
\Yellow poplar------- 80 5 pine, Virginia 
Dad ! ! ! ict eee eae 
39A nm mene nen | SW {Slight |Moderate!Slight {Slight {Northern red oak----} 85 } 5 {Black walnut, 
Massanetta | 1 H : ' \Virginia pine------- ; 85 } 9 { eastern white 
| (Sweet gum wocnenennn-- 95 8 pines yellow 
fou | oe j POPa 
1 ' i} ' 1 t 1 1 ) 
40D ene e enn een ana | 3R jModerate|Moderate|Slight {|Moderate}Northern red oak----! 65 ! 3 fEastern white 
Massanutten : H | { H \Chestnut oak-------- | 65 |} 3 | pine, Virginia 
1 H H | H iVirginia pine------- 1. 70-4 8 |} pine. 
| | iShortleaf pine------ 1 65 7 4 
t 
| i} i) t ' i} i] 


See footnotes at end of table. 
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TABLE 7.~-~WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


1 : Management concerns 1 Potential productivit i 
Soil name and jOrdi- | Equip- | | H : | 


q i) 
Common trees \Site |Produc- 


Rock outcrop. 


t t 
' 
1 1 ' 
map symbol |nation}Erosion | ment {Seedling! Wind- | | Trees to 
\symbol{hazard | limita-/mortal~ | throw | lindex!tivity | plant 
{ : {__tion | ity ! hazard | H Iclass* | 
' t i} { 1 i] 1 1 t 
H ' { { I H | | H 
AQEssacrSeeenesa | 3R {Severe {Severe {Slight jModerate|Northern red oak---~-{ 65 | 3 {Eastern white 
Massanutten H i H 1 { iChestnut oak-------- ; 65 4 3 | pine, Virginia 
i | | H | iVirginia pine------- | 70 } 8 ! pine. 
! H | \ i 'Shortleaf pine------ ' 65} 7 4 
! 1 J 1 ! ! 1 i) ' 
1 t 1 i} | t i} 1 1 
41Dnn nnn nnn nnn ! 3R !Moderate!Moderate!Slight |Moderate|Northern red oak----| 65 | 3 {Eastern white 
Massanutten / | \ ! { 'Chestnut oak-------- ' 65 } 3 ! pine, Virginia 
1 H | H : \Virginia pine-~----- ' 70} 8 } pine. 
iShortleaf pine------ 65 7 
1 i] | ! { t ' ! 1 
4] E~---~-------- | 3R {Severe {Severe [Slight {Moderate|Northern red oak----| 65 | 3 fSEastern white 
Massanutten | H | | H iChestnut oak-------- 1 65 } 3 | pine, Virginia 
! H | 1 ; ‘Virginia pine------- ' 70! 8 !} pine. 
|Shortleaf pine---~-- ; 65} 7 | 
i} t i] i} t 1 ! ' ' 
1 1 i i} 1 1 1 ! i] 
42Anwnnnnnnnn-- == | 6W {Slight ‘Severe {Severe {Severe {Yellow poplar------- ! 90 } 6 'Yellow poplar, 
Maurertown { H | I { |Sweetgum--------~---- 1 95 |} 8 | eastern white 
| { H H {Water oak----------- | --- | --- | pine. 
t | (Red maple----------- Races ae eet: ol 
| H | |Willow-------------- [Sees th OS 
i) ! 1 I i) 1 1 1 1 
1 t ! i} ] i} ! i) ! 
43B, 43C, 44B, | H H H H H i { H 
4aCaSocssessess | 4A {Slight jSlight [Slight [Slight [Northern red oak----| 68 | 4 {Eastern white 
Moomaw ! H 1 ' ' \Yellow poplar------- ! 90 } 6 !} pine, 
! H | | | {Virginia pine------- | 60 } 6 | shortleaf 
i 1 { i { | pine, yellow 
1 { I { { | | poplar. 
H H H H I { { H H 
45AreAserctastes | SW {Slight |Moderate|Slight |Moderate|Pin oak------------- 1 96 } 5 !Eastern 
Newmare i 1 { H H \Eastern cottonwood--| 89 | 7 | cottonwood, 
H t { ! : {Sweet gum------------ ' 85 | 6 | sweetgum, 
i | i ‘Green ash--------+--- f --- |! --= | American 
[Red maple----------- Boag | --- | sycamore. 
1 i) t ! t i} 1 ! i) 
dOAtserescenrd oH | 4A {Slight j|Slight {Slight [Slight [Northern red oak----{ 80 | 4 {Yellow poplar, 
Nomberville \ t H H ' | H I | eastern white 
H H H | H | H | pine, 
{ | H | 1 H I { shortleaf 
H { i | f | 1 H | pine. 
i H 1 H \ H H H 
Q1C-csseSscsSnas |  3C {Moderate|Moderate!Severe |Severe {Northern red oak----{| 60 | 3 !Virginia pine, 
Opequon H H i i : \White oak------e---- t 60 | 3 | eastern white 
H | i { {Sugar maple~--~------- { --- {| --- | pine. 
1 H H t H H 1 { 
48C------------- | 3X |Moderate{Severe {Severe |Severe {Northern red oak----!| 60 | 3 !Virginia pine, 
Opequon H H H ' | {White oak----------- i 60 | 3 |} eastern white 
H | i H {Sugar maple--------- | --- | --- | pine. 
! H H H H { | { H 
48Do nnn nnn nnn | 3R {Severe {Severe {Severe {Severe jNorthern red oak----; 60 | 'Virginia pine, 
Opequon H ' t { \White oak----------- ' 60 | ' eastern white 
H t H H ‘Sugar maple--------- | --- | --- | pine. 
H { { H 1 H t 
50A~------------- | 4W {Slight |Severe {Severe {Severe |Pin oak------------- | 85 } 4 '!Virginia pine, 
Purdy H H H H ! \Shortleaf pine------ | 75 | 8 | eastern white 
\ t H | H Virginia pine------- | 75 } 8 | pine, loblolly 
| | i ! H \Yellow poplar------- | 90 | 6 } pine. 
i { H ' H |Sweet gqum----------~- | g5 | 6 } 
1 1 1 t 1 i} i) i] 
1 ' 1 1 t 1 1 ' 
51D**: i { { H { H | { 
1 ! t 1 i] 3 i) ' 
i] i] i) i) t { t ' 
1 ! i] ' 1 ' 1 ' 
' 1 1 ' i) 4 ( 1 


See footnotes at end of table. 
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TABLE 7,--WOODLAND MANAGEMENT AND PRODUCTIVITY=-Continued 


T ' Management concerns H Potential productivity H 
Soil name and /Ordi- |" | Equip- | T | | H \ 
map symbol nation{Erosion | ment |Seedling| Wind- | Common trees {Site {Produc-{ Trees to 
‘symbol{jhazard | limita~{mortal- | throw | tindex!tivity | plant 
H H {_tion | ity  { hazard } { Iclass* | 
1 1 i] 1 I i] 1 i) t 
H H H H { H 1 H H 
51D**: 
Carbo---------- | 6C {Slight |Moderate/Slight {Moderate{Virginia pine------- { 55 | 6 {Virginia pine, 
i : \ { ' tYellow poplar------- i 80 | 5 | yellow poplar, 
iEastern white pine--{ 80 | 10 black walnut. 
1 t 1 1 1 i) i} i) t 
52P**: { H H ! } ' { { ! 
Rock outcrop. | H H | { H i H 
' H i H H H { | H 
Drall---------- | 4R {Severe {Severe {Moderate{Slight {Northern red oak----} 75 | 4 {Virginia pine, 
H ! H { { {Virginia pine------- ' 70 ! 8 | pitch pine. 
{Eastern white pine-~| 85 11 H 
1 1 1 t 1 ! i) 1 t 
Wallen--------- | 3R {Moderate!Severe |Moderate!Moderate!Northern red oak----! 60 ! 3 {Loblolly pine, 
| H | | | }Shortleaf pine-~---- i 60 | 6 } shortleaf 
' i | H : \Virginia pine------- i 65 | 7 | pine, Virginia 
! t ' 1] 1 ! t ' 1 
' 1 i ‘ t t f 1 1 pine. 
1 H H ! H H f H H 
53C------------- | 4A {Slight {Slight {Slight {Slight {Northern red oak----} 70 } 4 jLoblolly pine, 
Sequoia ! ' i | : 'Loblolly pine------- ' 83 | 8 | shortleaf 
' H H ! | {Shortleaf pine------ | 63 |} 7 | pine, Virginia 
\Virginia pine------- 71 8 pine, 
1 1 t 1 ! ! t 1 t 
53D------------- | 4R {Moderate|Moderate!Slight {Slight {Northern red oak----} 70 ! 4 {Loblolly pine, 
Sequoia ! H H H H {Loblolly pine------- | 83 | 8 | shortleaf 
: H ' 1 ! {Shortleaf pine------ | 63 | 7 {| pine, Virginia 
\Virginia pine------- 71 8 pine. 
t ! 1 1 1 { ' 1 ! 
53E------------- | 4R {Severe |Severe [Slight {Slight {Northern red oak----}| 70 } 4 {Loblolly pine, 
Sequoia 1 i | i 1 |Loblolly pine------- i 83 | 8 | shortleaf 
: H H | | iShortleaf pine------ i 63 | 7 | pine, Virginia 
(Virginia pine------- 71 8 pine. 
i) ' 1 ! 1 1 1 ' i] 
54B--+---------- } 4A {Slight [Slight {Slight {Slight [Northern red oak----} 80 } 4 {Yellow poplar, 
Timberville | ‘ | | | \Yellow poplar------- { 90 $ 6 | black walnut, 
1 ; H H | \Shortleaf pine------ | 80 } 9 {| eastern white 
{ H \Virginia pine------- | 70; 8 | pine. 
1 d ' ! 
1 1 1 ! 1 i} $ 1 1 
55 Ac wewennn------ | MW {Slight {Moderate |Moderate!Moderate!Yellow poplar------- 1 95 | 7 {Yellow poplar, 
Toms | H { H H | Sweetgum------------ ' 95 |} 8 | eastern white 
4 ' ' H H iNorthern red oak----} 80 | 4 | pine. 
H H H | | {Red maple----------- pormm foo--- | 
} t H { H H { 
56B, S6C--~----- | 7C {Slight |Moderate|Slight {Slight {Virginia pine------- ' 62 | 7 {Virginia pine, 
Trappist { H i ! H iWhite oak----------- i 62 | 3 | white oak, 
| { H i |Hickory------------- | --- | --- | northern red 
H H | H H {Black oak=-~---~----- ; 68 |} 4 | oak. 
| | H H { {Red maple----------- RPS Ss. 4 
| t : i H }Eastern redcedar----{ --- | --- |! 
H | H | H iChestnut oak-------- i} 58 | 3 I 
1 i H 1 H {Scarlet oak--------- }ooe fone 
{ : | | H ‘American beech------ }--- | --- } 
| {Northern red oak---=| 72 4 
1 I i ! 1 1 ! i] t 
59B, 59Coecn---- i 4A [Slight |Slight {Slight [Slight {Northern red oak----! 985 ! 4 {Yellow poplar, 
Unison | I H 1 | iYellow poplar------- 1 95 | 7 | black walnut, 
I | ; H H iVirginia pine-------! 80 | 8 | eastern white 
{ ! 1 1 t t i] 1 
I i ! | \ ' I i pine, 
! 1 | i} ! ! t i} 
t 1 i t t t 1 i) 


See footnotes at end of table. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


T | Management concerns : Potential productivity T 
Soil name and {Ordi- | Y Bquip- | H H i i 
map symbol fnation}Erosion | ment {Seedling! Wind- | Common trees !Site |Produc-| Trees to 
fsymboljhazard | limita-{mortal- | throw | jindexjtivity | plant 
| ! 1 tion ity hazard | H \class* } 
1 ! t t 1 1 1 i) ! 
' iy 1 1 1 ‘ y i ! 
1 1 1 1 1 ' 1 1 ! 
60B, 60C, 61B, | H H | { | H { { 
6 1lCweeeneeccecn / 4A {Slight {Slight {Slight !Slight |!Northern red oak----| 86 | 4 lyYellow poplar, 
Unison | H H H i {Yellow poplar~----=-- | 96 | 7 | black walnut, 
{ | H H { \Virginia pine------- | 86 } 8 }! eastern white 
| | | | 4 { pine. 
| | | | | Piast 
62C reece nnnnnn= | 3F {Slight {Slight {Moderate{Moderate|Northern red cak----{ 60 | 3 {Loblolly pine, 
Wallen | H i ' ' \Shortleaf pine------ ! 60 | 6 | shortleaf 
H | \ | H \Virginia pine------- 65 | 7 } pine, Virginia 
' ' t ' 1 ! I 1 1 
t ! ! ! ! ! ! ! 1 pine. 
H i | H t H | H H 
62D mene ee ne nnee | 3R {Slight |Moderate|Moderate|Moderate!Northern red oak----} 60 } 3 fLoblolly pine, 
Wallen | H H ' : \Shortleaf pine------ 1 60 } 6 {| shortleaf 
! ! ' H ' {Virginia pine------- | 65 | 7 | pine, Virginia 
t i] 1 i 1 1 1 1 1 
i I I { t ' I ! } pine. 
{ H H 1 H H I H { 
63Conm men eenmenn { 3F {Slight {Slight {Moderate|/Moderate|Northern red oak----{ 60 { 3 {Loblolly pine, 
Wallen H | H H H {Shortleaf pine------ { 60 } 6 } shortleaf 
H H H i ! \Virginia pine------- i 65 | 7 | pine, Virginia 
{ 1 | pine. 
aoe | bot 
63D--- renee ----- { 3R {Slight {Moderate!Moderate!Moderate!Northern red oak----!} 60 | 3 ‘Loblolly pine, 
Wallen | H : H ! \Shortleaf pine------ {| 60 | 6 | shortleaf 
{ H { H ! Virginia pine------- 1 65 | 7 | pine, Virginia 
! 1 ' 1 1 i) 1 1 t 
1 ' ' 1 1 t t i i pine. 
Gott | | | oo | 
63E mee een nn nnnn= | 3R |Moderate/Severe {Moderate}/Moderate/Northern red oak----}| 60 } 3 {Loblolly pine, 
Wallen H H ! | H 'Shortleaf pine------ 1 60 | 6 | shortleaf 
\ : \ H H {Virginia pine------- | 65 } 7 | pine, Virginia 
H H H 1 H H H H | pine. 
i H { { H H { t H 
64D------------- | 3R {Slight !Moderate!Moderate!Moderate/Northern red oak----! 60 | 3 !Loblolly pine, 
Wallen H 4 ! : H 'Shortleaf pine------ | 60 | 6 | shortleaf 
I ' : H H 'Virginia pine------- ' 65 | 7 | pine, Virginia 
1 i] 1 t t ' ! ! ! 
! ! ! i t ' 1 t 1 pine. 
Pe al | | | ae | 
64E, 64P-------- { 3R !Moderate!Severe |!Moderate|Moderate{Northern red oak----} 60 } 3 {Loblolly pine, 
Wallen H ' | | H \Shortleaf pine------ { 60 4 6 { shortleaf 
} i i \ i 'virginia pine------- 1 65} 7 | pine, Virginia 
1 1) 1] 1 t i ! ' 
! 1 ! 1 ' ' 1 ' 1 pine. 
' 1 1 ! 1 ' 1 ' ! 
! 1 1 1 1 ! i] 
65C**: H ' { H H 1 { t H 
Wallen--------- } 3F {Slight {Slight {Moderate|Moderate|Northern red oak----{ 60 } 3 jLoblolly pine, 
! { H i H 'Shortleaf pine-----~- | 60 | 6 ! shortleaf 
H : \ H H \Virginia pine------- | 65 | 7 | pine, Virginia 
H { i H H H { H i pine. 
| { H { H H H { 
Lehew---------- | 3A {Slight {Slight {Slight {Slight {Northern red oak----! 62 | 3 {Eastern white 
H ! | : H \Virginia pine------- ; 57 4 6 | pine, Virginia 
} { { | H 'Fastern white pine--| --- | --- | pine, Japanese 
{ | ' \ { t i H | larch. 
i] t i] i] ] i] 1 4 ' 
1 1 ' t 4 1 1 t 1 
65D**: | f H t { H H | | 
Wallen--------- | 3R {Slight |Moderate!Moderate|Moderate!Northern red oak--~--j| 60 | 3 {Loblolly pine, 
i | H } } \Shortleaf pine------ | 60 } 6 | shortleaf 
H H H ! H jVirginia pine------- | 65 } 7 | pine, Virginia 
! t 1 1 t ' ! 
i 1 1 I { 1 | Pine. 
i 1 1 1 1 ' :T 
i) 1 ! ! ! t 1 


See footnotes. at end of table. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


I ! Management concerns Potential productivit ' 
Soil name and |Ordi- } T Equip- | T H T : 


' 1 1 
map symbol 'nation}Erosion | ment {Seedling}! Wind- Common trees ‘Site |Produc-} Trees to 
!symbol{hazard | limita-|mortal- throw lindex| tivity 
1 
i] 


H tion | ity hazard tclass* 
————— ee 


plant 


t 
i] 
1 
1 
! 
1 1 
i) 1 
i) i) 1 
1 I 1 ! 
{ ! ' ' 1 ' t 1 
i} 1 ! 1 1 1 ' 1 
ee os | | | ms ! 
65D¥* 3 | { ! 1 \ ! ! t 
Lehew---------- : 3R {Slight |Moderate;Slight {Slight [Northern red oak----{ 67 | 3 ‘Eastern white 
' : H H : \Virginia pine------- ; 60 | 6 | pine, Virginia 
H 1 : H ‘ ;Eastern white pine-~} --~ | --- | pine, Japanese 
H H H H H | larch. 
' i] 1 ’ 1 ' 1 1 ' 
& oo , | 
65E**: | { { ! | ! 1 I i 
Wallen--------- | 3R |Moderate{Severe {Moderate |Moderate!Northern red oak=---! 60 | 3 {Loblolly pine, 
: 1 i : ! {Shortleaf pine------ | 60 } 6 {| shortleaf 
| H | \ 1 \Virginia pine------~ | 65 | 7 | pine, Virginia 
! i] 1 i] ' ' 4 i] 1 
| ! I I | | { 1 | pine. 
seat | ! ae 
Lehew-----e---- | 3R |Moderate!Severe !Slight !Slight {Northern red oak----!} 67 | 3 {Eastern white 
1 H \ i {Virginia pine------- ' 60 | 6 ! pine, Virginia 
H : : \ | iEastern white pine--} --- | --- | pine, Japanese 
Hd | | p | | larch. 
i} t 1 ! i} 1 1 t 1 
i} ! ! t 1 t ! 1 1 
66E**, 66F**: | I H { { 1 H H 
Wallen--------- { 3R {Moderate|Severe |Moderate!Moderate|Northern red oak----! 60 } 3 |jLoblolly pine, 
; H H ! { iShortleaf pine-~---- ' 60 | 6 | shortleaf 
! | H { { {Virginia pine-----~- | 65 } 7 {| pine, Virginia 
ee pt | ine 
1 t ! 1 1 ! 1 1 ! 
Lehew---------- ! 3R {Moderate!Severe Slight {Slight {Northern red oak----}| 67 } 3  jEastern white 
H H | 1 { {Virginia pine------~ 1 60 | 6 | pine, Virginia 
| H | | | iEastern white pine--} --- | --- | pine, Japanese 
7 ao oe oe ppd Herc 
t rT 1 1 t 1 1 1 1 
67F------------- | 3R {|Moderate!Severe {Severe {|Moderate{Northern red oak----! 64 } 3 |Eastern white 
Weikert h | | H H \Virginia pine------- | 60 } 6 | pine, 
{ H H { { { t | Shortleaf 
pine, Virginia 
( 1 | I { ' ! t 1 pine. 
1 ! i) 1 ! ! ! 1 i] 
a ae | i 
: t t ! ! 1 t ! { i 
Weikert-------- {| 3D {Slight |Moderate!Severe {Moderate|Northern red oak----| 64 | 3  |Eastern white 
\Virginia pine------- | 60 | 6 | pine, 
i] ! i} 
1 1 | \ i 1 1 1 ; Shortleaf 
H H H ! | H } H | pine, Virginia 
I { H | I H | pine. 
H { | { { { H | 
Berks------r--- {| 4F {Slight {|Moderate|Moderate/Slight {Northern red oak----} 70 | 4 {Virginia pine, 
{ 1 {Black oak----------- | 70 | 4 | eastern white 
! \ : ' H \Virginia pine------- ' 70 } 8 | pine, Japanese 
; | | | | ae | larch, Norway 
H t H { i { H H | spruce, red 
4 | | D4 | pine, 
i) ' i} 1 1 ' ' i] i) 
es Pe ! oe 
68E**: ! H I I \ i ' I i 
Weikert-------- | 3R {Moderate!Severe {Severe {Moderate{Northern red oak----! 64 } 3 {Eastern white 
: H ; H ' \Virginia pine------- i 60} 6 | pine, 
H H | shortleaf 
y \ i i | H H ' | pine, Virginia 
! | H ! { i | pine. 
' 1 1 1 ! ! t ' 1 
1 i} i) 1 t t 1 1 i} 


See footnotes at end of table. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


rT Management concerns + +~~~Spotential productivity. =| 
Soil name and {Ordi- | | Equip- | H : T T ! 
Map symbol nation{Erosion | ment {Seedling} Wind- | Common trees 'Site !Produc-} Trees to 
Isymbol{hazard | limita-{mortal- {| throw { Jindex{tivity | plant 
| t i tion ; ity | hazard | i lclass* | 
' i} i} J t 1 t iT 1 
! 1 1 1 i) t ' t 1 
' 1 i ry t t ' i) 1 
68E**: | 
Berks---------- | 4R |Moderate!Severe |!Moderate/Slight {Northern red oak----| 70 | 4 {Virginia pine, 
H H { i I {Black oak----------- 70 | 4 | eastern white 
H | i | ! ‘Virginia pine------- ! 70 } 8 ! pine, Japanese 
H { H { H H | larch, Norway 
i ee PE spre red 
i 1 i 1 ' 1 i t | pine. 
H H t { H I | 
69D**: 
Weikert-------- | 3D {Slight [|Moderate|Severe {Moderate/Northern red oak----!} 64 } 3 {Eastern white 
H | t | | ‘Virginia pine------- ! 60} 6 | pine, 
H | i H H i H H | shortleaf 
i H t { { ! i H | pine, Virginia 
H t I H ! { H | pine. 
{ H ! | i H H H H 
Berks---------- | 4F {Slight |Moderate!Moderate/Slight {Northern red oak----| 70 | 4 {Virginia pine, 
{ { | { | {Black oak~-----~----- 1 704 4 ! eastern white 
! 1 ; ' : 'Virginia pine------- ' 70} 8 ! pine, Japanese 
1 H { H | H H | larch, Norway 
spruce, red 
\ ' 1 \ i ' ' i 1 pine. 
t H ' { H t H { H 
69F**; H | i ' { H i H 
Weikert-------- | 3R |Moderate|Severe {Severe {Moderate|Northern red oak----{ 64 | 3 {Eastern white 
i | | { i \Virginia pine------- ' 60 } 6 | pine, 
H H { H t | H | shortleaf 
a a on ee Ff | bites Wieginse 
i ! 1 ! ' f ! l | pine. 
I H | { t H { H 
Berks---------- | 4R |Moderate;Severe |ModeratejSlight [Northern red oak----| 70 | 4 {Virginia pine, 
| { ! | H {Black oak----------- | 70 } 4 |! eastern white 
{ H ' \ ' ‘Virginia pine------- | 70 4 8 | pine, Japanese 
larch, Norway 
\ | Spruce, red 
t ! | I 1 ' 1 1 1 pine. 
a: | | lees | 
TOB~- nn nn nnn nm | 4A {Slight {Slight {Slight |Slight {Northern red oak----; 80 { 4 {Eastern white 
Wolfgap ! ! ! : i \Yellow poplar------- 1 95 | 7 |} pine, yellow 
| | H 1 | \Virginia pine------- ! 70! 8 | poplar, 
I H H H { H H H | shortleaf 
i { H { { I H { | pine. 
t H H { H H H H 
T1Dan renee nnn | 4R |Moderate;Moderate|Slight {Slight {Northern red oak----{ 68 | 4 !Eastern white 
Zepp ' | 4 i ! 'Virginia pine------- | 72 $} 8 | pine, yellow 
i H H { 1 lyellow poplar------- { 75 | 4 |! poplar, 
{ H 1 \ ; {Shortleaf pine------ ! 65 ! 7 | shortleaf 
i | H H | H t H | pine. 
i H H 1 H H | H { 
71E, 72E-------- | 4R {Severe {Severe [Slight {Slight {Northern red oak----{| 68 { 4 {Eastern white 
Zepp H 1 H : ! ‘Virginia pine------- oe Pe 8 !| pine, yellow 
i H H ; / 'Yellow poplar------- 1 75 | 4 | poplar, 
1 1 H { | 'Shortleaf pine------ ' 65} 7 | shortleaf 
H H { ! { 1 | pine. 
1 1 { t 1 i) ' 
it iT ! t 


* Productivity class is the yield in cubic meters per hectare per year calculated at the age of 
culmination of mean annual increment for fully stocked natural stands. 
** See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 8.-~RECREATIONAL DEVELOPMENT 


(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions 
of "slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated) 


Soil name and Camp areas Playgrounds Paths and trails Golf fairways 


map symbol 


SS ee a ee eee ey ee 


percs slowly. 


percs slowly. 


\ 
{Slight. 


depth to rock. 


1 
rT 
i] 
[Brennen ----- === === = {Slight---------- {Slight---------- iModerate: iSlight--~------- 
Alonzville 1 1 | slope, ' | 
! | ! small stones. ! { 
1 i} 1 1 1 
! i} 1 ! ! 
1C-------------------- |Moderate: |Moderate: iSevere: iSlight---------- \Moderate: 
Alonzville | slope. | Slope. | slope. | slope. 
1 ! ! t 
' i} 1 1 ! 
QBew-2 2-22 ------------ \Severe: |Severe: \Severe: ISlight---------- 'Severe: 
Berks | small stones. small stones. {| small stones. | small stones. 
1 1 t 
1 { i) i] 1 
3C*: H ! ! ! 
BerkS--nna ener enn ee \Severe: iSevere: \Severe: \Slight---------- \Severe: 
} small stones. | small stones. ! slope, i ! small stones. 
H ' { small stones. |} ! 
! 1 1 1 ! 
1 1 1 ' t 
Weikert-------------- \Severe: {Severe: 'Severe: !Slight---------- ‘Severe: 
} small stones, {| small stones, | slope, | | droughty, 
| depth to rock. { depth to rock. | small stones. { depth to rock. 
' 1 ! i 
i] ! t t 
4Bon---- 2-2-8 + ----- !Severe: |Severe: }Severe: iSevere: {Severe: 
Blairton | wetness. | wetness. wetness. wetness. } wetness. 
1 ! rT 
! 1 t 1 t 
4C-------------------- \Severe: iSevere: \Severe: iSevere: iSevere: 
Blairton | wetness. | wetness. | slope, | wetness. | wetness. 
H H | wetness. H | 
| 
SBa~ naan ena nnn nnn nnn iSlight---------- |Slight---------- iModerate: {Slight~--------- Slight. 
Braddock : ' | slope, { | 
H | small stones. |} ' 
1 ' 1 i] 
1 1 t 1 1 
B5C------------ +--+ = - iModerate: \Moderate: |Severe: iSlight---------- {Moderate: 
Braddock | slope. | slope. | slope. H ! slope. 
1 1 t 1 i] 
i] 1 1 ' t 
6Beww nan n nnn n == === \Moderate: {Moderate: {Severe !Moderate: (Severe: 
Braddock | large stones, {| large stones, | large stones, |} large stones. {| large stones. 
| small stones. | small stones. | small stones. |! ! 
' ' | 1 I 
1 t { i ' 
6Co nae ee nen name n enn ee |Moderate: iModerate: \Severe: \Moderate: ‘Severe: 
Braddock | slope, | slope, | large stones, | large stones. } large stones. 
! large stones, | large stones, | slope, ! H 
| small stones. | small stones. | small stones. } H 
t i 1 1 1 
1 1 t 1 t 
6D-------------------- \Severe: iSevere: iSevere: \Moderate: \Severe: 
Braddock ! slope. | slope. | large stones, | large stones, | large stones, 
| H | slope, | slope. ! slope. 
{ i { small stones. | ! 
' ! ! ! t 
t 1 ! | ' 
Thr mene cnc nneceennnn |Severe: {Slight---------- |Moderate: |Slight---------- |Moderate: 
Broadway | flooding. H flooding. H | flooding. 
1 I i 1 
! ! ! { 1 
§B---------- nnn anne iModerate: !Moderate: |Moderate: {Severe: iModerate: 
Carbo i percs slowly. | percs slowly. | slope, | erodes easily. | depth to rock. 
! depth to rock. ! { 
1 i] ' 
' ! 1 i] 1 
8C--+----------------- |Moderate: |Moderate: \Severe: {Severe: 'Moderate: 
Carbo slope, | slope, | slope. | erodes easily. | slope, 
' 1 1 ! 
H H { H 
‘ f] 1 1 


See footnote at end 


of table. 
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Soil name and 
map symbol 


Chilhowie 


13D, 13E-------- 


Chilhowie 


TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 


Camp areas 


Moderate: 
slope, 
percs slowly. 


Moderate: 
slope, 
percs slowly. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
flooding. 


Moderate: 
percs slowly. 


Moderate: 
slope, 
percs slowly. 


Severe: 
slope. 


Severe: 
slope. 
\Moderate: 

| slope, 

| percs slowly. 
i] 

' 

\Severe: 


slope. 


t 
\Moderate: 

| slope, 

| percs slowly. 
1 

1 

\Severe: 
slope. 


\Moderate: 
| wetness. 
H 

! 
|Moderate: 
| slope, 
wetness. 
! 

\Severe: 

| flooding. 


See footnote at end of table. 


Picnic areas 


Moderate: 
slope, 
peres slowly. 


Moderate: 
slope, 
percs slowly. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
peres slowly. 


Moderate: 
slope, 
percs slowly. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope, 
percs slowly. 


Moderate: 
slope, 
percs slowly. 


Severe: 
slope. 


Moderate: 
wetness. 


Moderate: 
slope, 
wetness. 


Moderate: 
flooding, 
large stones, 
small stones. 


Playgrounds 


Severe: 
slope. 


Severe: 
slope. 


iModerate: 
small stones. 


Moderate: 
slope, 
small stones. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope, 
small stones. 


Severe: 
slope. 


Severe: 

large stones, 
small stones, 
flooding. 


Paths and trails 


erodes easily. 
erodes easily. 


Severe: 
slope, 
erodes easily. 


Severe: 
slope, 
erodes easily. 


slope. 


slope. 


oO 
large stones, 
flooding. 


t 
| Golf fairways 
1 
I 


Moderate: 


slope, 
depth to rock. 


Moderate: 
slope. 


Severe: 
slope. 


t 
i) 
t 
1 
4 
' 
f) 
1 
1 
1 
' 
| 
1 
i) 
i} 
' 
i} 
1 
H 
I 
\ 
1 
i} 
t 
i) 
1 
i) 
t 
1 
|Severe: 
| slope. 
) 


| 
| 
iSlight. 


|Moderate: 


large stones. 


\Moderate: 
! large stones, 
slope. 


Severe: 
slope. 


i) 

i} 

i) 

' 

1 

i} 

] 

i} 

| 

| 
|Severe: 
| slope. 
' 
i) 
i} 
i) 
i} 
i) 
t 
1 
i} 
' 
1 
1 


iModerate: 
large stones, 
Slope. 


Severe: 
slope. 

1 

\Moderate: 
large stones, 
slope. 


\ 
i) 
t 
\ 
| 
|Severe: 
| 
\Slight. 


\Moderate: 


slope. 


Severe: 
large stones, 
flooding. 


201 


202 


Soil name and 


map symbol 


Frederick 


20B*: 


Frederick-<#e-------- 


Poplimento--s------+- 


20C*: 


Frederick------------ 


Poplimento----------- 


20D*: 


Freder ick------------ 


Poplimento----------- 


21B*: 


Frederick------------ 


TABLE 8.~-RECREATIONAL DEVELOPMENT-~-Continued 


Camp areas 


( 
{ 
' 
iModerate: 

| percs slowly. 
! 

! 

' 


iModerate: 

| slope, 

| percs slowly. 
i 

i 


Moderate: 
percs slowly. 


iModerate: 

1 slope, 

} percs slowly. 
1 

‘ 

' 


joevere: 
| slope. 
! 
\Moderate: 


peres slowly. 
' 
' 


' 

{Moderate: 

| slope, 

| percs slowly. 
! 


'Severe: 


slope. 


|Moderate: 


percs slowly. 


|Moderate: 


| slope. 
' 


\ 
}Moderate: 

| slope, 

| percs slowly. 
1 


!Severe: 


| slope. 
i) 
’ 
|Severe: 
| slope. 
H 
1 
{ 
i 


iModerate: 
small stones. 


See footnote at end of table. 


Picnic areas 


Moderate: 
percs slowly. 


Moderate: 
slope, 
percs slowly. 


Moderate: 
percs slowly. 


Moderate: 
slope, 
percs slowly. 


Severe: 
slope. 


Moderate: 
percs slowly. 


Moderate: 
slope, 
percs slowly. 


Severe: 
slope. 


Moderate: 
percs slowly. 


Moderate: 
slope. 


Moderate: 
slope, 
percs slowly. 


Severe: 
slope. 
Severe: 


slope. 


Moderate: 
small stones. 


Playgrounds 


Moderate: 
slope, 
small stones, 
percs slowly. 


Severe: 
slope. 


Moderate: 
slope, 
percs slowly. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope, 
percs slowly. 


Severe: 
slope. 


Severe: 
slope, 
small stones. 


Moderate: 
slope, 
small stones. 


Moderate: 
slope, 
small stones, 
percs slowly. 


Severe: 
Slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 


slope. 


Severe: 
small stones. 


Slight---------- 


Severe: 
erodes easily. 


Severe: 
erodes easily. 


Severe: 
erodes easily. 


Severe: 
slope. 


Slight---------- 


Slight---------- 


Slight---------- 


Slight---~------ 


Moderate: 
slope. 


Moderate: 
slope. 


Slight---------- 


Soil Survey 


{Moderate: 


slope. 
1 
! 


1 
\Slight. 


Moderate: 
slope. 


Severe: 
slope. 


'Slight. 


Moderate: 
slope. 


Severe: 
slope. 


iSlight. 


iSlight. 


Moderate: 
| slope. 
' 


1 
|Moderate: 


slope. 


\Moderate: 


! small stones, 
large stones. 
! 


Soil name and 
map symbol 
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TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 


Camp areas 


See footnote at 


end of table. 


Picnic areas 


Playgrounds 


f) 1 1 
{ { H 
21B*: H | { 
Poplimento----------- \Moderate: \Moderate: \Moderate: \Slight---------- {Slight. 
i percs slowly. | percs slowly. { slope, 1 | 
H : | small stones, {| H 
H \ {| percs slowly. | : 
H H H H | 
21C*: H { H | 
Freder ick------------ |Moderate: \Moderate: \Severe: \Slight---------- \Moderate: 
| slope, | slope, | slope, ! | slope, 
small stones. small stones. small stones. small stones. 
1 i) i 1 ' 
Poplimento----------- |Moderate: \Moderate: \Severe: \Slight---------- \Moderate: 
| slope, ! slope, | slope. I } slope. 
percs slowly. percs slowly. ' 
i) 1] ’ 1 ! 
21D*: H H H H H 
Frederick---<-------- {Severe: iSevere: iSevere: \Moderate: \Severe: 
| slope. ' slope. | slope, | slope. | slope. 
small stones. 
| 1 1 1 ' 
Poplimento------+----- |Severe: {Severe: \Severe: 'Moderate: 'Severe: 
slope. slope. slope. slope. slope. 
i} t i] t 1 
21E*: H H H ! H 
Predericke----------- ‘Severe: \Severe: ‘Severe: \Severe: {Severe: 
| Slope. | slope. | slope, | slope. | slope. 
! small stones. 
! 
i} ' i] i] t 
Poplimento--~--------- \Severe: iSevere: 'Severe: \Severe: ‘Severe: 
slope. slope. slope. slope. slope. 
1 t 1 1 ' 
22B*: H | H H ' 
Frederick-c-=--+---+- |Slight---------- {Slight---------- iModerate: \Slight---------- 'Slight. 
1 ! ! ! t 
! { } Slope, ' ' 
| small stones. 
i] 
1 1 1 t i) 
Poplimento----------- iModerate: \Moderate: |Moderate: \Slight---------- 1Slight. 
| percs slowly. {| percs slowly. | slope, H | 
{ : ! small stones, } : 
H H } percs slowly. | : 
| H H H i 
22C*: i H { { { 
Frederick------------ {Moderate: iModerate: iSevere: \Slight---------- !Moderate: 
| slope. slope. slope. slope. 
1 1 1 1 1 
Poplimento~---------- |\Moderate: 'Moderate: 'Severe: \Slight---------- |Moderate: 
| slope, | slope, | slope. i | slope. 
percs slowly. percs slowly. 
{ t 1 1 1 
22D*: H { H i 
Frederick---~-------- \Severe: \Severe: \Severe: |Moderate: \Severe: 
slope. slope. slope. slope. slope. 
1 t 1 ! ' 
Poplimento----------- {Severe: \Severe: 'Severe: \Moderate: \Severe: 
slope. slope. slope. slope. slope. 
1 i) i ! 1 
23C*: H 1 H H 
Freder ick------------ {Moderate: {Moderate: \Severe: !Slight-------+-- \Moderate: 
| slope. slope. slope. 
t 1 ! 


slope. 
t 


203 


204 


Soil name and 
map symbol 


23C*: 
Poplimento----------- H 


23D*: 
Frederick------------ i 


Poplimento----------- H 


24B*: 
Gainesboro-----ee---- \ 


' 
i] 
4 
t 
24C¥: H 
Gainesboro<“<-ecs--"-- H 


! 
Berks e---n--e-eeerenn- H 


24D*: 


Berks -+<<e2ees-e----- H 
i] 
i 
' 
1 
! 
t 
i] 
' 


24E*: 


Gainesboro----------- 


WComwrwnnancennnannane t 


26C------------------- 


See footnote at 
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TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 


Camp areas 


Moderate: 
slope, 
percs slowly. 


Severe: 
slope. 


Moderate: 
small stones. 


Moderate: 


| slope. 


Moderate: 
slope, 
small stones. 


slope. 


slope. 


Severe: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 


! slope, 


small stones. 


end of table. 


Picnic areas 


Moderate: 
slope, 
percs slowly. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
small stones. 


Moderate: 
slope. 


Moderate: 
slope, 
small stones. 


Severe: 
slope. 


Severe: 
slope. 


slope. 


Moderate: 
slope. 


Moderate: 
slope, 
small stones. 


Playgrounds 


Severe: 
Slope. 


Severe: 
slope. 


;Moderate: 
slope, 
depth to rock. 


Severe: 
small stones. 


Severe: 
slope. 


Severe: 
small stones, 
slope. 


Severe: 
slope. 


Severe: 
small stones, 
slope. 


Severe: 
Slope. 


Severe: 
small stones, 
slope. 


'Moderate: 
small stones, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
small stones, 
slope. 


Golf fairways 


Slight---------- |Moderate: 
slope. 
H 
i] 
H 
Severe 'Severe: 
slope. slope. 
! 
Severe: |Severe: 
slope. | slope. 
1 
Slight---------- |Moderate: 
droughty. 
Slight---------- {Severe: 


Slight---------- \Moderate: 
droughty, 
slope. 

Slight---------- Severe: 


small stones. 


small stones. 


1 
1 
1 
' 
' 
J 
' 
' 
t 
' 
J 
' 
t 
H 
Moderate: 'Severe: 
slope. | slope. 
i) 
t 
Moderate: \Severe: 
slope. | slope, 
! small stones. 
H 
i 
Severe: \Severe: 
slope. | slope. 
' 
! 
Severe: \Severe: 
slope. | slope, 
| small stones. 
' 
1 
Slight---------- \Moderate: 
| thin layer. 
| 
Slight---------- 'Moderate: 
| slope, 
| thin layer. 
1 
t 
Moderate: |Severe: 
slope. slope. 
i} 
Moderate: |Moderate: 
large stones. | slope, 
J 


Shenandoah County, Virginia 


TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and 


‘ 

| Camp areas 
map symbol 

1 


26D-------eeeen nnn = === {Severe 
Gilpin | slope. 
! 
27C on cew nnn nnn ennnnn=- Severe: 
Gilpin } small stones. 
| 
27D awn nena nnn nn nnn iSevere: 
Gilpin i slope, 
! small stones. 
1 
' 
27] En nnn nner nnn jSevere: 
Gilpin | Slope, 
| small stones. 
1 
' 
WC ranma nnn nena nnn ne |Severe: 
Gilpin small stones. 


28D, 28E-------------- {Severe: 
Gilpin | slope, 


i] 
| small stones. 
t 
1 
i) 


2WAqn nnn nana nanan nnn Severe: 
Gladehill | flooding. 

| 
30A---------2--------- iSevere: 
Guyan | flooding, 

| wetness. 

1 

t 
31B------------------- {Moderate: 
Jefferson ! small stones. 

1 

! 
BIC, 32C meen nnn eee ee \Moderate: 
Jefferson | slope, 

| small stones. 

1 

1 
32D ener n ewe n nn nenennn }Severe: 
Jefferson slope. 
33C om nn een nccecennnn |Moderate: 
Jefferson | slope, 

} large stones. 

| 
33D, 33E-------------- iSevere: 
Jefferson | slope. 

i] 

H 

1 

1 
B4Ba meme n een n nnn nw enn iModerate: 
Laidig percs slowly. 


See footnote at end of table. 


Picnic areas 


Severe: 
slope. 


lope, 


Severe: 
slope, 
small stones. 


Severe: 
small stones. 


Severe: 
slope, 
small stones. 


Moderate: 
small stones. 


Moderate: 
slope, 
small stones. 


Severe: 
slope. 


Moderate: 
slope, 
large stones. 


Severe: 
slope. 


Moderate: 
percs slowly. 


Playgrounds 


Severe: 
small stones, 
slope. 


Severe: 
slope, 
small stones. 


! 
1 
1 
i] 
! 
t 
t 
1 
1 
1) 
! 
i] 
! 
i] 
i) 
! 
1 
1 
t 
1 
1 
1 
1 
i] 
| 
iSevere: 
! slope, 
H 3 
t 
1 
r] 
t 
' 
i] 
' 
t 
1 
' 
i] 
t 
i] 
i] 
' 
1 
1 
1 
i 
t 
1 
' 
1 
1 
t 
1 
t 
i] 
' 
1 


Severe: 
slope, 
small stones. 


Severe: 

large stones, 
slope, 

small stones. 
Severe: 
large stones, 
slope, 
small stones. 
\Moderate: 
small stones, 
flooding. 


Severe: 
wetness. 


Severe: 
small stones. 


Severe: 
slope, 
small stones. 


Severe: 
slope, 
small stones. 


Severe: 
large stones, 
small stones, 
slope. 


Severe: 

large stones, 
small stones, 
slope. 


Moderate: 
slope, 
small stones, 
percs slowly. 


Moderate: 
slope. 


loderate: 
large stones. 


Golf fairways 


Severe: 
slope. 


Severe: 
small stones. 


Severe: 
small stones, 
slope. 


Severe: 
small stones, 
slope. 


t 

t 

f 

f] 

4 

§ 

4 

i) 

' 

' 

' 

1 

i) 

t 

t 

' 

' 

t 

4 

' 

i] 

1 

i] 

' 

1 

' 

1 

' 

1 

' 

t 

1 

t 

' 

' 

\Severe: 

| small stones, 
| large stones. 
! 
‘ 
' 
1 
1 
' 
' 
' 
' 
' 
' 
i] 
i] 
' 
' 
1 
' 
1 
i] 
i) 
' 
t 
] 
t 
' 
' 
1 
i] 
i] 
' 
' 
t 
1 
i] 
1 
i) 


Severe: 

small stones, 
large stones, 
slope. 


Moderate: 
droughty, 
flooding. 


Severe: 
wetness. 


Moderate: 
small stones. 

\Moderate: 

| small stones, 
slope. 


1 
1 
i] 
1 
1 
‘Severe: 
| slope. 
{ 
i] 
1 
' 
1 


Moderate: 
small stones, 
large stones, 
slope. 


i] 

1 

t 

1 

1 

1 

H 
iSevere: 
| slope. 
4 

t 

i] 

i] 

' 

t 


\Moderate: 


! droughty. 


206 Soil Survey 


TABLE 8.--RECREATIONAL DEVELOPMENT--Cont inued 


Soil name and Camp areas Playgrounds ;Paths and trails} Golf. fairways 


1 
Picnic areas |} 
map symbol 


1 
H H 
H 1 
H H 
34C, 35Crr enn neon ene {Moderate: iModerate: \Severe: |Slight---------~ \Moderate: 
Laidig | slope, | slope, | slope. | | droughty, 
1 percs slowly. percs slowly. | slope. 
1 
{ t 1 T 1 
35D------------------- iSevere: |Severe: |Severe: }Severe: {Severe: 
Laidig slope. slope. slope. slope. slope. 
t ! 1 i] t 
36B------------------- \Moderate: \Moderate: \Moderate: |Slight~--------- \Moderate: 
Laidig | percs slowly. |} percs slowly. | slope, i | droughty. 
H / | small stones, ! | 
percs slowly. H 
1 
t 1 1 ! ! 
36C------------------- |Moderate: |Moderate: iSevere: 1Slight---------- {Moderate: 
Laidig | slope, ! slope, | slope. | i droughty, 
percs slowly. percs slowly. slope. 
1 1 ! t t 
37C-e n-ne ------------ 'Moderate: 'Moderate: |Severe |Slight~--------- \Moderate: 
Laidig | slope, | slope, | slope, H | slope, 
| large stones, | small stones, { large stones, | | large stones, 
small stones. large stones. small stones. 1 small stones. 
i} 1 1 i} i] 
37D, 37 Benne e nce nennn iSevere: |Severe: 'Severe: |Severe: 'Severe: 
Laidig | slope. | slope. | slope, | slope. } slope. 
H ' { large stones, | H 
i : | small stones. | H 
{ { { H 
38B*: i | H { H 
‘Leheween-e----------- !Slight--------- |Slight--------- 1Severe: |Moderate: \Severe: 
{ small stones. large stones. small stones. 
1 i) ! t t 
Gainesboro----------- iSlight--------- |Slight--------- |Moderate: }Slight---------- iModerate: 
! t | slope, | { droughty. 
! | } depth to rock. | ! 
H H { { H 
38C*: | i { ( H 
Lehewe---+----20-2--- |Moderate: \Moderate: \Severe: |Moderate: \Severe: 
! slope. ! slope. | slope, | large stones. } small stones. 
t small stones. 
' ) ) i} ' 
Gainesboro----------- \Moderate: |Moderate: {Severe: {Slight---------- \Moderate: 
| slope. | slope. | slope. H | droughty, 
H H H t | slope. 
1 H H i | 
38D*: i H H ' ! 
Lehew---------------- !Severe: |Severe: \Severe: \Moderate: \Severe: 
| slope. ! slope. | slope, | large stones, | small stones, 
small stones. | slope. 
1 
' 1 i] 1 ! 
Gainesboro----------~ iSevere: |Severe: iSevere: \Moderate: \Severe: 
slope. slope. | slope. slope. slope. 
1 1 1 ' ! 
38E*: H H ! H 
Lehew---------------- {Severe \Severe: 'Severe: |Severe: ‘Severe: 
i slope. } Slope. | slope, | slope. | small stones, 
| small stones. | } Slope. 
t 1 1 
! { 1 ! t 
Gainesboro----------- iSevere: |Severe: jSevere: iSevere: 'Severe: 
| slope. | slope. slope. slope. | slope. 
' 
i) 1] t f] 


Se 


e footnote at end of table. 
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TABLE 8.--RECREATIONAL DEVELOPMENT=-Continued 


Soil name and Picnic areas Paths and trails 


map symbol 


Camp areas Playgrounds Golf fairways 


percs slowly. percs slowly. erodes easily. 


1 
t ! 
' i) 
i t 
' { 
i) ' 
1 1 
? 1 ! 
; 
39An------ = === 'Severe: \Moderate: }Moderate: \Slight---------- 'Moderate: 
Massanetta | flooding. | wetness. | small stones, | | flooding. 
H H | wetness. H | 
| | 
40D, 40E-------------- !Severe: 'Severe: 'Severe: \Severe: 'Severe: 
Massanutten } slope. | slope. | slope, i slope. | slope. 
H | | small stones. {| | 
i] ! 1 i) | 
1 i] ! 1 1 
41D, 4] Eeccecccnene--- {Severe: 'Severe: ‘Severe: \Severe: \Severe: 
Massanutten | slope. ! slope. | large stones, {| slope. | slope. 
' t 1 4 { 
i 1 1 Slope, t 1 
small stones. 
i] 1 ! t i} 
QA nnn meen enn en mee eenn {Severe: \Severe: |Severe: iSevere: |Severe: 
Maurertown | wetness, | wetness, | wetness, | wetness. | wetness. 
peres slowly. percs slowly. | peres slowly. | ! 
! ' 
' 1 ' } i} 
43 Benne nen ----------- \Moderate: \Moderate: \Moderate: \Moderate: |\Moderate: 
Moomaw | wetness, | wetness, | slope, | wetness. | wetness. 
{ percs slowly. {| percs slowly. | small stones, | i 
' ! | wetness. | { 
H i ! i { 
A3Cno nn nnn nnn nnn cee nee \Moderate: \Moderate: \Severe: \Moderate: \Moderate: 
Moomaw ! slope, | slope, | slope. | wetness. | wetness, 
| wetness, | wetness, \ | | slope. 
percs slowly. percs slowly. | 
! 
' 1 ! ' 1 
44B------------------- iModerate: {Moderate: |Severe: iModerate: \Moderate: 
Moomaw ! large stones, | wetness, ! large stones. | wetness. | large stones, 
wetness. | large stones. | H wetness. 
t ! ! 
1 1) ' t 1 
4§AC nn nnn nnn --- \Moderate: |Moderate: 'Severe: \Moderate: |Moderate: 
Moomaw | slope, | slope, | large stones, | wetness. | large stones, 
| large stones, | wetness, | slope. | | wetness, 
! wetness. | large stones. | ! | Slope. 
! I ! ! 1 
? 1 ! i 1 
1) Ce 'Severe: 'Severe: ‘Severe: 'Severe: 'Severe: 
Newmarc | flooding, | wetness. | wetness. | wetness. | wetness, 
! wetness. \ 1 i H 
| | 
AGA nnn mann nnn nnn wwe enn {Severe: {Slight---------- |Slight---------- {Slight---------- (Slight. 
Nomberville | flooding. H i H 
1 i ! i) i} 
' 1 t i 1 
47C, 48C-------------- |Severe: ISevere: 'Severe: \Severe: \Severe: 
Opequon | depth to rock. | depth to rock. | slope, | erodes easily. | depth to rock. 
depth to rock, H 
! 1 t 1 t 
48D------------------- iSevere: iSevere: |Severe: iSevere: iSevere: 
Opequon ! slope, | slope, | slope, } erodes easily. | slope, 
depth to rock. | depth to rock. | depth to rock. | | depth to rock. 
1 ! i] i) 
1 1 ! 1 i} 
49%, H H H H 
Pits H H I H H 
H | H i H 
50A cea renner n nee enenne \Severe: 'Severe: \Severe: 'Severe: iSevere 
Purdy wetness, wetness, | wetness, { wetness, | wetness. 
' ' ! 
H H { 
t i) ' 4 


See footnote at end of table. 
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Soil name and 
map symbol 


51D*: 
Rock outcrop 


52F*: 


53D, 53E---------- 


Sequoia 


Trappist 
57*. 
Udorthents 


58%: 
Udorthents. 


Urban land. 


TABLE 8.-*RECREATIONAL DEVELOPMENT--Continued 


Camp areas 


\Severe: 


depth to rock. 


|Moderate: 
slope, 
percs slowly. 


Severe: 
slope, 
depth to rock. 


poevere: 

| slope, 

! small stones. 
! 

\ 

! 


|Severe: 


slope. 


{Moderate: 


1 slope. 
i 
! 
t 


iSevere: 


slope. 
i 
'Severe: 
flooding. 
! 

iSevere: 


! wetness. 


|Moderate: 
percs slowly. 


iModerate: 
slope, 
percs slowly. 


iModerate: 
slope. 


See footnote at end of table. 


Picnic areas 


vere: 
epth to rock. 


ao 


Moderate: 
slope, 
percs slowly. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope, 
small stones. 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
flooding. 


Severe: 
wetness. 


Moderate: 
percs slowly. 


Moderate: 
slope, 
percs slowly. 


derate: 
lope. 


aires secre 
uo 


Playgrounds 


Severe: 
slope, 
depth to rock. 


Severe: 
slope. 


Severe: 
slope, 
depth to rock. 


Severe: 
large stones, 
slope, 
small stones. 


Severe: 

large stones, 
slope, 

small stones. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
flooding. 


Severe: 
wetness. 


Moderate: 
slope, 

depth to rock, 
peres slowly. 


Severe: 
slope. 


Moderate: 
slope, 
small stones. 


1 

i} 

J 

i} 

1 

| 
\Severe: 
| slope. 
! 

1 


Paths and trails 


n 
e 
be 
a 
fom 
ct 
' 
1 
i 
i] 
! 
1 
i 
i 
1 
' 


Severe: 
erodes easily. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
flooding. 


Severe: 
wetness. 


Severe: 
erodes easily. 


Slight---------- 


Slight---------- 


Soil Survey 


Golf fairways 


vere: 
epth to rock. 


ao 


Moderate: 


slope, 
depth to rock. 


vere: 
epth to rock. 


form) 


Severe: 
small stones, 
droughty. 


Severe: 
slope. 


iModerate: 
droughty, 
slope. 


Severe: 
wetness. 


|Moderate: 
thin layer. 


Moderate: 
slope, 
thin layer. 


tModerate: 
large stones. 


\Moderate: 


| large stones, 
| slope. 
' 
1 


Shenandoah County, Virginia 


! 
Soil name and H 
map symbol | 

1 

1 


60Beaenn-n-nnn-------- 
Unison 


1 
60C------ 20 n---------- H 
' 
! 
' 
‘ 
( 


61B--~---------------- 


' 
62C omen nnn ne nn enn nnnn= ; 


63C----2-------------- | 
Wallen 


' 
i] 
I 
' 
' 
! 
t 
63D, 63E-------------- H 
Wallen 
' 
! 
1 
I 
{ 


64D, 64E, 64Per------- H 
Wallen 


1 

t 

i] 

i] 

I 

H 

65C*: H 
Wallen-~------------- 
I 


65D*, 65E*: } 
Wal len-------eeeen-n= ! 


TABLE 8.--RECREATIONAL DEVELOPMENT=-Cont inued 


Camp areas 


Moderate: 
small stones. 


Moderate: 


| slope, 


small stones. 


Moderate: 
large stones. 


Moderate: 
slope, 
large stones. 


Moderate: 
slope, 
small stones. 


Moderate: 
slope, 
large stones. 


! slope, 


large stones, 


Moderate: 
slope, 
large stones. 


slope, 
small stones. 


See footnote at end of table. 


Moderate: 
small stones. 


Moderate: 
slope, 
small stones. 


Moderate: 
large stones. 


Moderate: 
slope, 
large stones. 


Moderate: 
slope, 
small stones. 


Moderate: 
slope, 
large stones. 


vere: 
lope. 


wn 
nO 


Severe: 
slope, 
large stones. 


Moderate: 
slope, 
large stones. 


Severe: 
small stones. 


Severe: 
slope, 
small stones. 


{ 
Playgrounds 
' 
t 


Severe: 
small stones. 


Severe: 
slope, 
small stones. 


Severe: 
large stones. 


Severe: 
large stones, 
slope. 


Severe: 
slope, 
small stones. 


Severe: 
slope, 
small stones. 


Severe: 

large stones, 
slope, 

small stones. 


Severe: 
large stones, 
slope, 
small stones. 


Severe: 

large stones, 
slope, 

small stones. 


Severe: 
large stones, 
slope, 
small stones. 


Severe: 

slope, 

small stones, 
large stones. 


Severe: 
large stones, 
slope, 
small stones. 


Severe: 

slope, 

small stones, 
large stones. 


Paths and trails 


Moderate: 
large stones. 


Slight---------- 


Severe: 
slope. 


Slight---------- 


Severe: 
slope. 


Severe: 
slope. 


Slight---------- 


Slight---------- 


Severe: 
slope. 


Severe: 
slope. 


Golf fairways 


{Moderate: 


small stones. 


small stones, 
slope. 


Moderate: 
large stones. 


Moderate: 
large stones, 
slope. 


small stones, 
large stones, 
droughty. 


Severe: 
slope. 


\Moderate: 
small stones, 
large stones, 
slope. 


Severe: 
slope. 


|Moderate: 


| small stones, 
| large stones, 
| slope. 
1 
! 
1 


Severe: 
small stones. 


Severe: 
small stones, 
slope. 
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TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and Camp areas Playgrounds Paths and trails Golf fairways 


map symbol 


1 i ' 
' ' t 
1 ! 1 
1 1 1 
t i} 1 
t 1 1 
1 J 1 
1 1 1 
1 i} i) 
| 
66E*, 66F*: i H ! 
Wallen-------+------- iSevere: }Severe: |Severe: {Severe \Severe: 
| slope, | slope, | large stones, |} slope. | slope. 
{ large stones. | large stones. |} slope, ' H 
{ ' i small stones. |} H 
1 t ' 1 q 
! 1 1 i} i) 
Lehew---------------- \Severe: ‘Severe: \Severe: 'Severe: 'Severe: 
! slope, | slope, | slope, | slope. ! small stones, 
} large stones, | large stones, |! small stones, |! i large stones, 
| small stones. } small stones. large stones. | | slope. 
t ! 1 1 
1 t t 1 1 
67 Pannen nnn n nanan nnn }Severe: ;Severe: ;Severe: |Severe---------- |Severe: 
Weikert | slope, | slope, | slope, | | droughty, 
| small stones. | small stones. | small stones. |! ! depth to rock. 
i ! 1 1 1 
1 i ! 1 t 
68D*, 68E*: \ | H { { 
Weikert-------------- \Severe: !Severe: \Severe: 'Severe~-------~- 'Severe: 
} slope, ! slope, ! slope, | | droughty, 
} small stones. | small stones. | small stones. | | depth to rock. 
' 1 1 ! ' 
i] t t i) i] 
Berks---7------------ \Severe: \Severe: iSevere: \Severe: \Severe: 
1 slope. | slope. | small stones, | slope. ! slope, 
1 | | slope. ' } small stones. 
1 { ! t ' 
1 1 1 ! 
69D*, 69F*: H t ' H H 
Weikert+-------+------- ISevere: |Severe: iSevere: |Severe: \Severe: 
} slope, | slope, | slope, | slope. ! slope, 
| small stones, { small stones, | depth to rock, | | small stones, 
| depth to rock. | depth to rock. | small stones. ! | thin layer. 
1 { 1 1 1 
1 1 1 1 i) 
BerkS-------7-7-----= 'Severe: \Severe: \Severe: \Severe: |Severe: 
! slope, | slope, | small stones, | slope. | slope, 
i small stones. {| small stones. ! slope. H | small stones. 
! 1 t ! 1 
' 1 1 1 1 
JOBr nn enn nnn nnn nnn |Severe: {Slight~--------- |Slight---------- {Slight---------- |Moderate: 
Wolf gap | flooding. | | i | droughty. 
! 1 1 ' 1 
{ 1 1 ! q 
71D, 71E-------------- \Severe: iSevere: iSevere: iSevere: \Severe: 
Zepp | slope. | slope. | large stones, {| slope. | Slope. 
H H | small stones, } ! 
i | slope. 1 
| | 
72 Err anne nnn enn nen nee \Severe: iSevere: 'Severe: \Severe: \Severe: 
Zepp | slope, | slope, | large stones, | slope. | large stones, 
} large stones. | large stones. | small stones, ! | slope. 
i | Slope. ' 
| 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 9.--WILDLIFE HABITAT 


Absence of an entry indicates 


(See text for definitions of "good," "fair," "poor," and “very poor." 


that the soil was not rated) 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.--BUILDING SITE DEVELOPMENT 


(Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," and "severe." 


Absence of an entry indicates that the soil was not rated. 
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See text for definitions of 
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information in this table indicates the dominant soil condition but does not eliminate the need for onsite 
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See footnote at end of table. 
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ow strength. 


eo 


vere: 
ow strength. 


HO 


vere: 
ow strength. 


oa) 


Severe: 
slope, 
low strength. 


Severe: 
low strength, 
flooding. 


Slight. 


Moderate: 
slope. 


Severe: 
small stones. 


Severe: 
small stones. 


Severe: 
droughty, 
depth to rock. 


Severe: 
wetness. 


Severe: 
wetness. 


Slight. 


Moderate: 
slope. 


Severe: 
large stones. 


Severe: 
large stones. 


Severe: 
large stones, 
s 


lope. 


Moderate: 
flooding. 


Shenandoah County, Virginia 


1 
Soil name and |} 
map symbol H 
t 

1 


Shallow 
excavations 


TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Dwellings 
without 


Dwellings 
with 


Small 
commercial 


Local roads 
and streets 


221 


Lawns and 
landscaping 


basements basements buildings 


i] 
1 
' 
1 
t 
' 
1 
! 1 
H H 
8B~--~------------ {Severe: \Severe: 
Carbo ! depth to rock.! shrink-swell. 
1 ' 
! | 
8C-~--------------- iSevere: \Severe: 
Carbo | depth to rock.!} shrink-swell. 
i] ' 
| 
1 ! 
OC¥: : H 
Carborees=------- \Severe: \Severe: 
depth to rock.| shrink-swell. 
i] 
| | 
Endcav-----s----- \Moderate: ‘Severe: 
| depth to rock,} shrink-swell. 
| too clayey, | 
slope. H 
' 
t 4 
9D*: H { 
Carbor-+--------- \Severe: {Severe: 
| slope, | shrink-swell, 
depth to rock.! slope. 
1 
| ! 
Endcav----------- ‘Severe: lSevere: 
| slope. | shrink-swell, 
| | slope. 
lOAnn---- nn nne enn | Severe: {Severe: 
Caverns cutbanks cave.| flooding. 
' 
11] B-------+------- \Severe: \Severe: 
Chilhowie depth to rock.} shrink-swell. 
i] 
! | 
11Cweeeen--------- |Severe: Severe: 
Chilhowie depth to rock.} shrink-swell. 
1 
| | 
11D, llE---------- \Severe: iSevere: 
Chilhowie | depth to rock,} shrink-swell, 
| slope. | slope. 
{ { 
{ H 
12C--------------- ISevere: !Severe: 
Chilhowie ! depth to rock.} shrink-swell. 
1 1 
| | 
12D--------------- \Severe: {Severe: 
Chilhowie | depth to rock,{ shrink~swell, 
| slope. | slope. 
H I 
{ | 
13Ceeencenceccnnn= }Severe: ;Severe: 
Chilhowie depth to rock.} shrink-swell. 
1 


See footnote at end of table. 


Severe: 
depth to rock, 
shrink-swell. 


Severe: 
depth to rock, 
shrink-swell. 


Severe: 
depth to rock, 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
depth to rock, 
slope, 
shrink~-swell. 


Severe: 
slope, 
shrink-swell. 


Severe: 
flooding. 


Severe: 
depth to rock, 
shrink-swell. 


Severe: 
depth to rock, 
shrink-swell. 


Severe: 
depth to rock, 
slope, 
shrink-swell. 


Severe: 
depth to rock, 
shrink-swell. 


Severe: 
Gepth to rock, 
slope, 
shrink-swell. 


Severe: 
depth to rock, 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
flooding. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
slope, 
shrink~swell. 


Severe: 
low strength, 
slope, 
shrink-swell. 


Moderate: 
flooding, 
frost action. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
slope, 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
slope, 
shrink-swell. 


Severe: 
shrink-swell. 


derate: 
epth to 


ao 


rock. 


Moderate: 
slope, 
depth to rock. 


Moderate: 


slope, 
depth to rock. 


Moderate: 
slope. 


derate: 
arge stones. 


= 
HO 


Moderate: 


° 
large stones, 
s 


lope. 


(ol 
large stones, 
slope. 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 


{ 

{ Dwellings 
| excavations 

t 

1 


without 


Soil name and 
map symbol 


Dwellings 
with 


Small 
commercial 


Local roads 
and streets 


Soil Survey 


Lawns and 
landscaping 


basements basements buildings 


shrink-swell. 


' 
1 
' 
' 
| 
13D, 13E---------- iSevere: \Severe: 
Chilhowie ! depth to rock,| shrink-swell, 
| slope. | slope. 
{ 
| | 
14Be-~------------ \Severe: |\Moderate: 
Coursey wetness. wetness. 
14C--------------- ‘Severe: 'Moderate: 
Coursey | wetness. | wetness, 
{ } slope. 
1 1 
f) iy 
LBA were ener nn an |Severe: |Severe: 
Derroc | cutbanks cave,; flooding, 
| large stones. large stones. 
i 
t i 
16B--------------- {Moderate: |Moderate: 
Edom | too clayey. shrink-swell. 
1 
16C--------------- iModerate: 'Moderate: 
Edom } too clayey, | shrink-swell, 
| slope. slope. 
1 
' i} 
17B--------------- |Moderate: |Severe: 
Endcav | depth to rock,; shrink-swell. 
too clayey. 
' { 
17C--------------- \Moderate: \Severe: 
Endcav | depth to rocky | shrink-swell. 
| too clayey, { 
| slope. ; 
i] () 
‘ t 
1]Daneer een nana {Severe: |Severe: 
Endcav | slope. ! shrink-swell, 
H | slope. 
| H 
18B--------=------ |Moderate: |Severe: 
Endcav ! depth to rock,! shrink-swell. 
! too clayey. 
' 
t { 
18C--------n- eno = |Moderate: {Severe: 
Endcav | depth to rock,{| shrink-swell. 
| too clayey, |} 
| slope. 
! 
! ' 
19D---aeenn nnn ---- \Severe: iSevere: 
Frederick | slope. | shrink-swell, 
' | slope. 
' { 
1 ! 
' ! 
20B*: H { 
Frederick---*----- \Moderate: 'Moderate: 
too clayey. shrink-swell. 
Poplimento----=-- 'Moderate: \Severe: 
! 
H 
' 
1 
' 


See footnote at end of table. 


Severe: 


lope, 
hrink-swell. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
flooding, 
large stones. 


Moderate: 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink<swell. 


Severe: 
slope, 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


slope, 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
shrink-swell. 


i] 
1 
1 
! 
t 
iJ 
! 
1 
! 
i] 
' 
' 
! 
1 
' 
1 
' 
' 
t 
i} 
1 
1 
i] 
1 
' 
1 
1 
i} 
1 
1 
1 
1 
! 
! 
1 
1 
1 
i} 
i} 
1 
1 
i} 
' 
! 
1 
t 
t 
' 
1 
4 
J 
! 
| 
] 
' 
' 
' 
t 
| 
t 
t 
i] 
i 
t 
t 
f 
! 
( 
( 
t 
! 
' 
! 
' 
| 
' 
f 
| 
' 
' 
t 
| 
1 
' 
' 
t 
: 
( 
| 
] 
i 
H 
| 
! 
| 
! 
i 
( 
t 
' 
! 
i 
( 
( 
I 
! 
i] 
i 
i 
! 
i} 
t 
iy 
4 
t 
i 
i} 
1 
i] 


Severe: 


slope. 


e 
depth to rock,} shrink-swell, 
s 
s 


Moderate: 
wetness, 
slope. 


Severe: 
slope. 


Severe: 
flooding, 
large stones. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
slope. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
slope. 


Severe: 
slope, 
shrink-swell. 


Moderate: 
slope, 
shrink~swell. 


Severe: 
shrink-swell. 


Severe: 
slope, 
shrink-swell. 


vere: 
rost action. 


th O 


vere: 
rost action. 


th O 


Severe: 
flooding, 
large stones. 


Severe: 
low strength. 


vere: 
ow strength. 


YO 


evere: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


evere: 
low strength, 
slope, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
shrink-swell, 
low strength, 
slope. 


vere: 
ow strength. 


~ @ 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
slope. 


Severe: 
large stones, 
flooding. 


Slight. 


Moderate: 


slope. 


Slight. 


Moderate: 
slope. 


Severe: 
slope. 


Slight. 


Moderate: 
slope. 


Shenandoah County, Virginia 
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Soil name and 
map symbol 


Shallow 
excavations 


Dwellings 
without 


Dwellings 
with 


Small 
commercial 


Local roads 
and streets 
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Lawns and 
landscaping 


basements basements buildings 


20C*: 
Frederick-------- 'Moderate: Moderate: Moderate: Severe: 
| too clayey, shrink-swell, {| slope, slope. 
| slope. slope. shrink-swell. 
1 
i} 
Poplimento------- \Moderate: Severe: Severe: Severe: 
} too clayey, shrink-swell. shrink-swell. shrink-swell, 
! slope. slope. 
1 
i} 
20D* : 
Frederick-------- |Severe: Severe: Severe: Severe: 
| slope. slope. slope. slope. 
1 
Poplimento------ Severe: Severe: Severe: Severe: 
| slope. shrink-swell, slope, shrink-swell, 
slope. shrink-swell. slope. 
21B¥: 
Frederick-------- |Moderate: Severe: Severe: Severe: 
| too clayey. shrink-swell. shrink-swell. shrink-swell. 
1 
Poplimento------- \Moderate: Severe: Severe: Severe: 
| too clayey. shrink-swell. shrink-swell. shrink-swell. 
1 
21C*: H 
Frederick=----+-- |Moderate: Severe: Severe: Severe: 
} too clayey, shrink-swell. | slope, 
| slope. shrink-swell. 
i 
t 
Poplimento------- |Moderate: Severe: Severe: Severe: 


too clayey, 


1 

1 

i} 

i} 

| 

1 

| 

i} 

i) 

i] 

i) 

' 

1 

1 

t 

1 

1 

! 

! 

' 

{ 

! 

1 

' 

t 

t 

! 

' 

t 

! 

i] 

1 

! 

| 

| 

' 

1 

! 

i] 

i) 

! 

! 

! 

! 

1 

1 

t 

! 

! 

| 

! 

! 

| 

! 

1 

i] 

! 

! 

i] 

! 

! 

t 

! 

! 

! 

! 

i] 

H 

| shrink-swell. 
! 

! 

! 

t 

H 

| shrink-swell. 
' 
! 
1 
' 
t 
! 
' 
| 
i) 
! 
1 
t 
J 
t 
i] 
1] 
t 
! 
' 
! 
1 
t 
1 
1 
' 
1 
i] 
' 
' 
! 
‘ 
t 
t 
! 
' 
t 
! 
! 
! 
i] 
! 
! 
! 
' 
1 
i] 
! 
! 
t 
! 
i] 
t 
' 
1 


shrink-swell. 


shrink-swell, 


1 
\ 
| slope. slope. 
1 
i} 
21D*, 21E*: H 
Frederick------~ iSevere: Severe: Severe: Severe: 
| slope. shrink-swell, slope, slope, 
H slope. shrink-swell. | shrink-swell. 
| 
Poplimento------- |Severe: Severe: Severe: Severe: 
| slope. shrink=-swell, slope, shrink-swell, 
slope. shrink-swell. | slope. 
22B*: H 
Frederick-------- \Moderate: Moderate: Moderate: Moderate: 
| too clayey. shrink-swell. shrink-swell. slope, 
shrink-swell. 
i} 
Poplimento--<---- \Moderate: Severe: Severe: Severe: 
| too clayey. shrink-swell. shrink-swell. shrink-swell. 
i) 
22C¥*: | 
Frederick-------- |Moderate: Moderate: Moderate: Severe: 
| too clayey, shrink-swell, | slope, slope. 
slope. slope. shrink~swell. 
i} 


See footnote at end of table. 


Severe: 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
low strength, 
slope. 


Severe: 
shrink-swell, 
low strength, 
slope. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength, 
slope. 


Severe: 
shrink-swell, 
low strength, 
slope. 


Severe: 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
low strength. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
small stones, 
large stones. 


Slight. 


Moderate: 
slope, 
small stones. 


Moderate: 
slope. 


Moderate: 
slope. 
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Soil name and 
map symbol 


Shallow 
excavations 


TABLE 10.*-BUILDING SITE DEVELOPMENT--Continued 


Dwellings 
without 


' 
J 
! 
' 
t 
t 
1 
i) 
H 
22C*: H 
Poplimento------- |Moderate: \Severe: 
| too clayey, | shrink-swell. 
slope. 
' 1) 
22D*: ' { 
Frederick------=- ‘Severe: ‘Severe: 
| slope. | slope. 
H | 
H H 
Pop]limento------- {Severe: iSevere: 
{ slope. | shrink-swell, 
| | slope. 
H H 
1 rT 
t t 
23C*: : ! 
Frederick=<"cee-- \Moderate: |Moderate: 
! too clayey, | shrink-swell, 
} slope. | slope. 
1 i) 
! ! 
Pop] imento------- 'Moderate: 'Severe: 
| too clayey, | shrink-swell. 
| slope. : 
! i] 
i] ' 
23D*: H i 
Frederick-------- iSevere: ‘Severe: 
| slope. | slope. 
H H 
H H 
Poplimento--~---- \Severe: \Severe: 
| slope. ! shrink-swell, 
| ! slope. 
{ | 
t 1 
! i] 
24B*: H H 
Gainesboro------- \Severe: |Moderate: 
| depth to rock.{ depth to rock. 
1 ! 
1 J 
H H 
Berks------------ |Moderate: [Slight-~------- 
i depth to rock. | 
! 
4 t 
24C*: i H 
Gainesboro------- |Severe: |Moderate: 
| depth to rock.| slope, 
! | depth to rock. 
I { 
H H 
Berks------------ |Moderate: \Moderate: 
| slope, | slope. 
| depth to rock.|} 
| | 
1 ! 
24D*, 24E*: ' H 
Gainesboro=------ \Severe: \Severe: 
| depth to rock,} slope. 
| slope. 
' 
1 ! 
Berks~~---------- \Severe: \Severe: 
slope. ! slope. 
' 


See footnote at end of 


table. 


with 


4 
Dwellings 
t 
' 


Severe: 


shrink-swell. 


Severe: 
slope, 


shrink-swell. 


Moderate: 
slope, 


Severe: 


shrink-swell. 


vere: 
lope. 


i¢9] 
no 


Severe: 
slope, 


shrink-swell. 


vere: 
epth to 


Qo 


'Moderate: 
depth to 


Moderate: 


i] 
1 
! 
t 
1 
1 
t 
! 
1 
i) 
1 
' 
} 
t 
' 
t 
! 
! 
H 
depth to 
! 
! 
1 
1 
! 
t 
\ 
! 
! 
! 
! 
1 
! 
1 
1 
! 
if 
! 
! 


1 
i] 
1 
i] 
i] 
' 
1 
1 
1 
i 
1 
1 
1 
! 
1 
J 
t 
' 
t 
1 
i] 
rT 
1 
1 
! 
! 
1 
t 
1 
t 
i] 
! 
! 
i] 
1 
1 
1 
H 
| shrink~swell. 
1 
! 
t 
1 
t 
1 
J 
i 
1 
4 
1 
1 
' 
f 
4 
t 
t 
i] 
! 
t 
' 
1 
FY 
t 
1 
1 
t 
1 
! 
1 
' 
t 
1 
1 
1 
1 
1 
i] 
1 


rock. 


rock. 


rock. 


rock, 


Small 
commercial 


Severe: 
shrink-swell, 
slope. 


hrink-swell, 
lope. 


nun Oo 


Severe: 
shrink-swell, 
slope. 


Severe: 
slope. 


vere: 
hrink-swell, 
lope. 


nn Oo 


Moderate: 
slope, 
depth to rock. 


Moderate: 
slope. 


Severe: 
slope. 


t 

{ Local roads 
| and streets 
1 


Severe: 
shrink-swell, 
low strength. 


vere: 
ow strength, 
lope. 


He od 


vere: 
hrink-swell, 
ow strength, 
lope. 


Oren 


vere: 
ow strength. 


eo 


Severe: 
shrink-swell, 
low strength. 


Severe: 
low strength, 
slope. 


ry 

' 

1 

i] 

1 

t 

i] 

' 

( 

t 

1 

4 

t 

1 

1 

t 

1 

i] 

1 

1 

i] 

t 

1 

t 

1 

t 

1 

1 

1 

1 

1 

' 

t 

! 

' 

1 

! 

1 

1 

i] 

t 

1 

! 

1 

! 

i] 

! 

' 

t 

' 

1 

i] 

t 

t 

1 

1 

i] 

1 

1 

| 

\Severe: 

| shrink-swell, 
{ low strength, 
! slope. 

1 
i 
1 
! 
t 
t 
! 
! 
i] 
1 
1 
1) 
t 
i] 
i] 
1 
t 
1 
] 
t 
1 
! 
1 
1 
' 
t 
‘ 
4 
1 
] 
' 
t 
4 
1 
1 
1 
t 
i] 
1 
i] 
' 
t 
1 
] 
t 
i] 
i] 
rT 
t 
1 
' 
1 
! 
t 
1 
1 


Moderate: 
depth to rock, 
low strength. 


M 


Co 
depth to rock, 
low strength, 
s 


Moderate: 
slope. 


Soil Survey 


Lawns and 
landscaping 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


vere: 
lope. 


uw 
nO 


Severe: 
slope. 


derate: 
roughty. 


adeg 


vere: 
mall stones. 


n 
no 


derate: 
roughty, 
lope. 


uaa 


Severe: 
small stones. 


Severe: 
slope, 
small stones. 


Shenandoah County, Virginia 


TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


frost action. 


225 


large stones, 
slope. 


' i) 1 1 1 t 
Soil name and |} Shallow | Dwellings | Dwellings {| Small | Local roads | Lawns and 
map symbol i excavations | without | with | commercial | and streets {| landscaping 
H | _basements _| basements | buildings |{ H 
t t ' 1 1 I 
{ H H H { { 
25B------------ \Moderate: \Slight--------- 'Moderate: 'Moderate: |Moderate: {Moderate: 

Gilpin depth to rock. | depth to rock. | slope. frost action. thin layer. 

! 1 i) 1 ! 1 
25Cowncenc encom ‘Moderate: \Moderate: \Moderate: \Severe: ‘Moderate: \Moderate: 

Gilpin ! slope, | slope. | slope, ! slope. | slope, | slope, 
| depth to rock.} | depth to rock. } | frost action. | thin layer. 
1 1 1 1 ' 1 
| 1 i) 1 t 1 

25Dewee-+- += == ‘Severe: ‘Severe: \Severe: ‘Severe: \Severe: \Severe: 

Gilpin slope. slope. slope. slope. slope. slope. 

1 1 1 t i] i} 
26C------------ \Moderate: |\Moderate: \Moderate: \Severe: \Moderate: |\Moderate: 

Gilpin | slope, ' slope. | slope, | slope. | slope, | slope, 
depth to rock. | depth to rock.} frost action. small stones. 

i] 
1 ' 1 i] ' 1 
26D------------ |Severe: |Severe: |Severe: |Severe: |Severe: |Severe: 

Gilpin | slope. | Slope. | slope. | slope. | slope. | slope. 

1 t 1 1 1 ' 
\ ! I t 1 { 
27Come enn nen ee |Moderate: \Moderate: 'Moderate: ‘Severe: 'Moderate: 'Severe: 

Gilpin | depth to rock,| slope, } depth to rock,} slope. | slope, | small stones. 
| large stones, | large stones. | slope, ! | frost action, | 
| slope. | | large stones. | | large stones. 

i) ! t q ' 
i} ! 1 t i) | 
27D, 27E------- iSevere: |Severe: iSevere: |Severe |Severe: |Severe: 

Gilpin | slope. 1 slope. | slope. | slope. ! slope. | small stones, 
1 i i] 4 t 1 
\ { 1 i 1 + Slope. 
| | 

28C------------ |Moderate: 'Moderate: 'Moderate: \Severe: 'Moderate: \Severe: 

Gilpin | depth to rock,! slope, | depth to rock,! slope. | slope, | small stones, 
| large stones, | large stones. | slope, H | frost action, | large stones. 
slope. large stones. large stones. 

! t 1) ! 1 ' 
28D, 28E------- \Severe: \Severe: \Severe: \Severe: \Severe: |\Severe: 

Gilpin | slope. | slope. | slope. } slope. | slope. | small stones, 
; : H { ' | large stones, 
| | ! i | | slope. 
| 

29A------------ {Moderate: {Severe: iSevere: |Severe: iSevere: |Moderate: 

Gladehill | flooding. | flooding. | flooding. } flooding. | flooding. | droughty, 

t H H H { | €looding. 
H H ' { H 
30A------------ |Severe: \Severe: iSevere: iSevere: iSevere: |Severe: 

Guyan | wetness. | flooding, | flooding, | flooding, | wetness, | wetness. 
| | wetness. ! wetness. ! wetness. | low strength, | 
frost action. 
iy 1 1 1 ! | 

31Beweeennnn--= |Slight--------- {Slight--------- iSlight--------- \Moderate: {Slight--------- |Moderate: 

Jefferson | H H | slope. \ | small -stones. 
‘ 1 1 1 1 ' 

{ 1 t ! 1 { 
31C, 32C------- |Moderate: |Moderate: \Moderate: |Severe: |Moderate: |Moderate: 

Jefferson | slope. | slope. ! slope. | slope. | slope. | small stones, 
1 ! 1 t t i 
I t ! { ( | Slope. 
| 

32D------------ \Severe: \Severe: |Severe: |Severe \Severe: 'Severe: 

Jefferson | slope. | slope. | slope. | slope. ! slope. | slope. 

t ! i] y { ' 
i} t 1 1 i) t 
33Coe--+------- !Moderate: \Moderate: 'Moderate: ‘Severe: 'Moderate: \Moderate: 

Jefferson slope. | slope. } slope. | slope. | slope, | small stones, 

1 1 1 1 I 
{ H i i 
1 1 1 1 f 
1 t ' ' ' 
1 ' i] 1 t 


See footnote at end of table. 
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t 1 ' ' i) 1 
Soil name and | Shallow | Dwellings | Dwellings ! Small ! Local roads } Lawns and 
map symbol | excavations | without ! with | commercial | and streets {| landscaping 
H {basements {| _ basements {__—sibuildings | \ 
33D, 33E---------- |Severe: \Severe: |Severe: \Severe: {Severe: \Severe: 
Jefferson slope. slope. slope. slope. slope. | slope. 
1 
1 ' ! 1 ' 1 
34B--------------- \Moderate: \Slight--------- iModerate: {Moderate: \Moderate: {Moderate: 
Laidig wetness. wetness. slope. frost action. droughty. 
i} i t 1 1 1 
34C, 35C---------- |Moderate: 'Moderate: \Moderate: |Severe: \Moderate: \Moderate: 
Laidig | wetness, | slope. | wetness, | slope. | slope, } droughty, 
slope. slope. frost action. slope. 
i 1 4 t i 1 
35D--------------- 'Severe: |Severe: !Severe: !Severe: |Severe: iSevere: 
Laidig | slope. slope. slope. slope. slope. i slope. 
! 
1 1 1 ! i) i] 
36Benrne nen -------- |Moderate: |Slight--------- |Moderate: |Moderate: |Moderate: iModerate: 
Laidig wetness. wetness. slope. frost action. droughty. 
| d 1 ' 1 t 
36C--------------- \Moderate: iModerate: |Moderate: \Severe: \Moderate: \Moderate: 
Laidig | wetness, | slope. | wetness, | slope. } slope, | droughty, 
slope. slope. frost action. slope. 
t { i 1 1 1 
CY / ttt tatatetatetatatatatatate |Moderate: |Moderate: |Moderate: 'Severe: !Moderate: |Moderate: 
Laidig | slope, | slope. | slope, | slope. | slope, | slope, 
| wetness. | | wetness. } | frost action. | large stones, 
{ i : H : ! small stones. 
| H H { H H 
37D, 37Es--------- \Severe: \Severe: ‘Severe: 'Severe: \Severe: \Severe: 
Laidig slope. slope. slope. slope. slope. slope. 
1 1 i) i) ' 1 
38B*: H { H H H | 
Lehew---7-------- \Severe: \Moderate: \Severe: \Moderate: !Moderate: iSevere: 
| depth to rock.!| depth to rock,! depth to rock.} slope, | depth to rock,{ small stones. 
| | large stones. | | depth to rock,}| large stones. |: 
i H | | large stones. } | 
: | 
Gainesboro------- \Severe: |Moderate: 'Severe: |Moderate: }Moderate: 'Moderate: 
| depth to rock.{ depth to rock.} depth to rock.} slope, | depth to rock,{ droughty. 
depth to rock. | low strength. 
! i t 4 i] i) 
38C*: H | | | { 
Lehew------------ ‘Severe: \Moderate: |Severe: |Severe: 'Moderate: ‘Severe: 
| depth to rock.} slope, | depth to rock.! slope. { slope, ! small stones. 
! | depth to rock,}| \ | depth to rock,} 
large stones. large stones. 
1 ! 1 i) ! 1 
Gainesboro------- iSevere: iModerate: |Severe: |Severe: \Moderate: \Moderate: 
| depth to rock.| slope, | depth to rock.! slope. | depth to rock,} droughty, 
! | depth to rock.| : } low strength, | slope. 
{ I { | slope. t 
H ! H i ' H 
38D*, 38E*: H | | } 1 { 
Lehew----~------- \Severe: \Severe: \Severe: |Severe: \Severe: \Severe: 
! slope, ! slope. | slope, | slope. | slope. ! small stones, 
depth to rock. | depth to rock. | slope. 
rT 1 1 t 1 1 
Gainesboro------- iSevere: iSevere: \Severe: \Severe: |Severe: \Severe: 
| depth to rock,! slope. { depth to rock,}| slope. | slope. | slope. 
| slope. H | slope. ' ! ! 
1 H H | | 
390A mene nen nn enn iSevere: }Severe: iSevere: \Severe: |Severe: \Moderate: 
Massanetta | wetness. ! flooding. | wetness, ! flooding. | flooding. | flooding. 
1 | | flooding. i ! : 
1 t 1 J 1 1 
1 1 i) t i} i} 


See footnote at end of table. 
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Soil name and 
map symbol 


Shallow 
excavations 


Dwellings 
without 
basements 


Dwellings 
with 
basements 
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Small 
commercial 
buildings 


Local roads 
and streets 


227 


Lawns and 
landscaping 


41 E-------------- iSevere: 
Massanutten {| depth to 
| slope. 
' 
t 
42A--------------- \Severe: 
Maurertown | wetness. 
' 
H 
43B---------+--e ~~ \Severe 
Moomaw | wetness. 
43C-- n-ne {Severe: 
Moomaw | wetness. 
' 
H 
44B--------------- |Severe 
Moomaw wetness. 
44C--------------- {Severe: 
Moomaw ! wetness. 
t 
{ 
i Cee |Severe: 
Newmarc | wetness. 
( 
| 
46A------------- == {Slight--------- 
Nomberville 
1 
47C, 48C---------- iSevere: 
Opequon | depth to 
‘ 
48D-----~----+------ |Severe: 
Opequon | slope, 
| depth to 
| 
49%, 
Pits 
i] 
{ 
50A--------------- | Severe: 
Purdy { wetness. 
1 
I 
51D*: | 
Rock outcrop----- |Severe: 
depth to 


1 
t 
! 
q 
! 
1 
1 
( 
! 
! 
! 
! 
1 
1 
! 
| 
' 
' 
! 
' 
‘ 
i 
' 
' 
! 
i] 
' 
! 
! 
4 
' 
i] 
' 
( 
! 
' 
! 
! 
‘ 
| 
! 
i] 
i} 
| 
! 
! 
! 
! 
! 
' 
! 
| 
I 
' 
1 


Moderate: 
wetness. 


Moderate: 
wetness, 
slope. 


Moderate: 
wetness, 


Moderate: 
wetness, 
slope. 


Severe: 
flooding, 
wetness. 


vere: 
epth to rock, 
lope. 


uae 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding. 


Severe: 


rock.! depth to rock,! depth to rock, 


rock.}| depth to rock, 


rock. 


See footnote at end of table. 


1 
' 
1 
i] 
1 
1 
t 
‘ 
t 


| shrink-swell. 


Severe: 
slope, 


shrink-swell. 


Severe: 
wetness. 


Severe: 


e 
depth to rock. 


shrink-swell. 


Severe: 
slope, 
depth to rock, 


| shrink-swell. 


Severe: 
wetness. 


Severe: 
depth to rock. 


depth to rock,{ depth to rock,; depth to 


shrink-swell. {| low strength. 


Severe: Severe: Severe: 
wetness. wetness, wetness. 
frost action. 
Severe: Severe: Severe: 
slope, depth to rock.; depth to 


i) 

1 

i] 

j 

t 

1 

i) 

| 

low strength, |} 
i} 

i} 

i) 

' 

! 

! 

depth to rock. | 
t 


rock. 


rock. 


i] i] 1 

i ! i] 

r 1 1 

1 t 1 

1 i] i] 

i] 1 i] 

1 I I 

1 1 1 

i] i] 1 

1 1 1 

| 

\Severe: \Severe: ‘Severe: 

! slope. | slope. | slope. 

| 

\Severe: \Severe: \Severe: 

| wetness. | wetness, | wetness. 
| | low strength, | 

H ! frost action. | 

i] t 1 

1 1 i] 
\Moderate: \Moderate: \Moderate: 
| wetness, | wetness, | wetness. 
| slope. | frost action. | 

1 ! ! 

! t 1 

\Severe: \Moderate: \Moderate: 
{ slope. ! wetness, | wetness, 
H | slope, | slope. 

H frost action. | 

! f) 

1 ! t 
!Moderate: {Moderate: {Moderate: 
| wetness, | wetness, | large stones, 
| slope. | frost action. | wetness. 
t q { 

1 $ i) 

\Severe: \Moderate: \Moderate: 
| slope. | wetness, | large stones, 
H | slope, | wetness, 
{ | frost action. | slope. 

1 i) 1 

i) i] i) 

'Severe: 'Severe: |Severe: 

| flooding, | low strength, | wetness. 
! wetness. | wetness, 1 

| | flooding. | 

' 1 { 

1 1 i) 

'Severe: ‘Severe: \Slight. 

| flooding. | low strength, | 

H | frost action. | 

! ! i} 

' i) 1 

'Severe: \Severe: \Severe: 

| slope, | depth to rock,| depth to rock. 
! depth to rock,{ low strength, | 

! shrink-swell. | shrink-swell. | 

' 1 1 

' 1 i] 

\Severe: |Severe: \Severe: 
slope, | slope, | slope, 

' 

1 

q 

1 

' 

i) 

t 

| 

1 

1 

t 

1 

' 

t 

i] 

1 

' 

1 

t 

1 

' 

1 

I 

1 

i] 

' 

I 

' 

1 

1 
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i) 
Soil name and | 
map symbol H 
! 


Shallow 
excavations 


' 
1 
1 
iH 
basements basements buildings ' 
H 
4 
4 
t 


TABLE 10.--BUILDING SITE DEVELOPMENT~-Continued 
ee a | FL SO SO eo Oh? O”~™OCOO ee 


1 

| Dwellings 
| without 
! 
t 


Carbo fa lteateateaaeteateteatentel 'Severe: Severe: 

| depth to rock.| shrink-swell. 

1 ' 

I 

i} ! 
52F*: I 
Rock outcrop----- |Severe: |Severe: 

; depth to rock,| slope, 

slope. depth to rock. 

1 1 
Drall------------ 'Severe: ‘Severe: 

| cutbanks cave,! slope. 

| slope. : 

1 t 

{ 1 
Wallen----------- |Severe: ‘Severe: 

| depth to rock,| slope. 

| slope. H 

1 ' 

t t 
53C--------------- |Moderate: |Moderate: 
Sequoia | depth to rock,! shrink-swell, 

| too clayey, | slope. 

slope. 

1 i} 
53D, 53E---------- |Severe: |Severe: 
Sequoia | slope. | slope. 

1 { 
54B---~----------- \Moderate: \Severe: 
Timberville | too clayey, | flooding. 

| flooding. | 

1 1 

1 1 
55A--------------~ \Severe: \Severe: 
Toms | wetness. | wetness. 

4 t 

i { 

t 1 

1 | 
56B--------------- \Severe \Moderate: 
Trappist | depth to rock.! shrink-swell, 

H | depth to rock. 

H H 

! H 
S56C-------~-------- \Severe: \Moderate: 
Trappist | depth to rock.| shrink-swell, 

f | slope, 

: | depth to rock. 

! 1 

! I 
57%, H H 
Udorthents i 

' 

1 t 
58%: { I 
Udorthents. ! : 

' 1 

t 1 
Urban land. | H 

' 1 

1) i 
59B--------------- \Moderate: \Moderate: 
Unison too clayey. shrink~-swell. 
59C--------------- \Moderate: |Moderate: 
Unison | too clayey, | slope, 

| slope. | shrink-swell. 

1 1 

t 1 


See footnote at end of table. 


' 
1 
i 
i] 
4 
1 
( 
' 
' 
' 
' 
' 
t 
! 
! 
' 
( 
’ 
d 
t 
' 
' 
' 
1 
' 


i] 
1 
1 
4 
t 
4 
f 
' 
' 
t 
! 
! 
! 
i] 
i 
! 
t 
f 
! 
{ 
{ 
' 
( 
1 
| 
' 
if 
4 
' 
t 
! 
! 
1 
I 
! 
t 
( 
‘ 
( 
! 
! 
t 
' 
' 
{ 
{ 
i} 
' 
1 
1 
! 
( 
1 
' 
! 
1 
' 
' 
' 
! 
1 
I 
' 
i 
i] 
! 
( 
t 
1 
4 
t 
' 
{ 
! 
' 
i] 
( 
! 
tT 
' 
t 
! 
' 


Dwellings 
with 


Severe: 
depth to rock, 
shrink-swell. 


Severe: 
depth to rock, 
slope. 


Severe: 
slope. 


Severe: 
depth to 
slope. 


rock, 


Moderate: 
depth to rock, 
slope, 
s 


hrink-swell. 


Severe: 
slope. 


Severe: 
flooding. 


Severe: 
wetness. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


Moderate: 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


Small 
commercial 


Severe: 
shrink-swell, 
s 


Se 
slope, 
depth to rock. 


Severe: 


slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
flooding. 


Severe: 
wetness. 


Moderate: 
shrink-swell, 
slope, 
depth to rock. 


Severe: 
slope. 


Moderate: 
slope, 
shrink~swell. 


Severe: 
slope. 


Local roads 
and streets 


Severe: 
low strength, 
shrink-swell. 


Severe: 
depth to rock, 
s 


lope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
low strength. 


Severe: 
low strength, 
slope. 


1 
! 
1 
1 
1 
! 
I 
1 
! 
1 
' 
i) 
t 
i] 
i] 
t 
q 
1 
! 
t 
y 
1 
i] 
1 
1 
J 
i] 
1 
1 
1 
t 
i] 
t 
1 
' 
t 
t 
1 
t 
i] 
1 
1 
' 
1 
J 
1 
' 
1 
t 
1 
H 
|Severe: 
flooding. 
i] 
i] 
! 
! 
1 
1 
! 
! 
! 
! 
! 
! 
8 
J 
1 
1 
' 
! 
t 
1 
t 
1 
i} 
' 
{ 
i) 
t 
t 
{ 
i) 
1 
1 
i) 
t 
1 
i} 
1 
i) 
i] 
t 
i} 
i} 
| 
i 
{ 
1 
r] 
i) 
| 
i) 
1 
| 
1 
1 
! 
1 
1 
t 
t 
t 
1 
1 
1 
i] 
i] 


Severe: 
low strength, 
wetness, 
frost action. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
low strength. 


Soil Survey 


Lawns and 
landscaping 


Moderate: 


slope, 
depth to rock. 


Severe: 


e 
depth to rock. 


Severe: 
small stones, 
droughty. 


Severe: 
slope. 


Moderate: 
droughty, 
slope. 


Severe: 
slope. 


Severe: 
flooding. 


Severe: 
wetness. 


Moderate: 
thin layer. 


Moderate: 
slope, 
thin layer. 


Moderate: 
large stones. 


Moderate: 
large stones, 
slope. 
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Shallow 
excavations 


Dwellings 
without 


Dwellings 
with 


Small 
commercial 


Local roads 
and streets 
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Lawns and 
landscaping 


basements basements buildings 


Wallen 


65C*: 


Wallen---------- 


65D*, 65E*: 


Wallen--------<-- 


66E*, 66F*: 


Wallen---------- 


'Moderate: Moderate: 

| too clayey. shrink-swell. 
| 

{Moderate: Moderate: 

| too clayey, shrink-swell, 
slope. slope. 

q 

| too clayey. shrink-swell. 
| 

{Moderate: Moderate: 

! too clayey, shrink-swell, 
slope. slope. 

i] 

\Severe: Moderate: 


slope, 


1 

} 

1 

i] 

1 

1 

1 

' 

i] 

1 

1 

' 

1 

1 

i] 

! 

t 

t 

1 

1 

1 

I 

! 

iy 

' 

i : H 3 

1 

' 

1 

1 

' 

t 

i) 

1 

' 

{ 

' 

t 

' 

t 

1 

i] 

i] 

! 

i 

{ large stones. 
I 
! 
t 
t 
! 


Gepth to rock, 


Moderate: 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


vere: 
lepth to rock. 


Qo 


ioeveres Severe: Severe: 

depth to rock, t slope. depth to rock, 
1 slope. ‘ slope. 

t ! 

\Severe: !Moderate: Severe: 

| depth to rock.| slope, depth to rock. 
: ! depth to rock, 

H | large stones. 

H H 

| H 

‘Severe: \Severe: Severe: 

| depth to rock,! slope. depth to rock, 
slope. slope. 

! | 

\Severe: \Moderate: Severe: 

| depth to rock.! slope, depth to rock. 
H | depth to rock, 

large stones. 

! t 

‘Severe: \Moderate: Severe: 

! depth to rock.| slope, | depth to rock, 
{ | depth to rock,} slope. 

| | large stones. | 

H H H 

H { I 

iSevere: 'Severe: !Severe: 

| depth to rock,} slope. | depth to rock, 
slope. slope. 

i] 1 t 

\Severe: iSevere: \Severe: 

| slope, | slope. | depth to rock, 
| depth to rock.! | slope. 

H { H 

{ H { 

iSevere: 'Severe: 'Severe: 

| depth to rock,! slope. | depth to rock, 
slope. H slope. 

( i} 


See footnote at end of table. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
slope. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


vere: 
ow strength. 


oO 


vere: 
ow strength. 


Oo 


vere: 
ow strength. 


Oo 


vere: 
ow strength. 


eo 


Moderate: 
depth to rock, 
slope, 
large stones. 


Severe: 
slope. 


1 

! 

t 

1 

1 

1 

i 

1 

i) 

1 

i 

4 

I 

1 

' 

1 

i] 

1 

! 

1 

t 

i] 

1 

1 

t 

i] 

' 

' 

1 

| 

1 

1 

t 

t 

' 

t 

t 

t 

! 

! 

I 

t 

! 

1 

! 

1 

! 

t 

t 

i] 

1 

! 

1 

i] 

! 

! 

' 

t 

H 
|Moderate: 

| depth to rock, 
| slope, 

| large stones. 
! 
t 
t 
I 
' 
' 
1 
i) 
' 
! 
1 
1 
' 
t 
! 
1 
t 
t 
1 
F 
1 
1 
1 
1 
i) 
1 
1 
rT 
' 
i] 
! 
! 
4 
1 
1 
1 
' 
t 
1 
1 
i 
1 
1 
' 
1 
i] 
t 
i] 
i) 
i] 
1 
! 
1 
1 
' 
1 
1 
i] 
t 
i] 
' 
4 


Severe: 
slope. 


Moderate: 
depth to rock, 
slope, 
large stones. 


Moderate: 
slope, 
depth to rock, 
large stones. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
small stones. 


Moderate: 
small stones, 
slope. 


Moderate: 
large stones. 


Moderate: 
large stones, 
slope. 


Moderate: 
small stones, 
large stones, 
droughty. 


Severe: 
slope. 


1 

1 

t 

t 

I 

1 

1 

1 

t 

t 

! 

1 

i} 

i) 

i} 

1 

t 

1 

1 

i] 

1 

1 

| 

1 

1 

f) 

1 

1 

1 

t 

t 

1 

1 

| 

1 

1 

1 

J 

t 

{ 

t 

i} 

{ 

1 

i} 

| 

i} 

1 

' 

i) 

1 

i} 

i) 

1 

' 

t 

i) 

i] 

H 

\Moderate: 

| small stones, 
| large stones, 
| slope. 

1 
1 
! 
t 
i} 
i) 
1 
! 
i) 
i) 
1 
1 
' 
1 
i) 
1 
| 
1 
r) 
t 
i) 
1 
1 
t 
1 
1 
! 
{ 
1 
! 
t 
1 
i) 
i) 
i} 
i} 
t 
i} 
| 
1 
1 
1 
i} 
1 
! 
1 
] 
i) 
1 
1 
1 
1 
t 
1 
t 
t 
t 
] 
t 
1 
I 


Severe: 
slope. 


Moderate: 
small stones, 
large stones, 
slope. 


Severe: 
small stones. 


Severe: 
slope. 


Severe: 
smal] stones, 
slope. 


Severe: 
slope. 


230 


Soil name and 
map symbol 


66E*, 66F*: 


Weikert 


68D*, 68E*: 


Weikert------- 


69D*, 69F*: 


Weikert------- 


Wolfgap 


71D, 71E------- 


Zepp 


TABLE 10.--BUILDING SITE DEVELOPMENT-~Continued 


i] 

H Shallow 

| excavations 
' 
4 


;oevere: 
slope, 
depth to rock. 


| depth to rock,} 
slope. 
! 
t 


slope. 


\Severe: 


slope, 


t 
t 
depth to rock. 
' 
t 


1 
\Severe: 


| slope. 
' 
! 
'Severe: 
| slope. 


Severe: 
slope. 


vere: 
looding. 


th O 


Dwellings 
without 


Dwellings 


with 


lope. 


vere: 
lope. 


Severe: 
slope. 


Severe: 
slope, 


depth to rock. 


evere: 
slope. 


Severe: 
slope. 


e 
depth to rock,; 
s 


e 
depth to rocky | 
s 


Severe: 
slope. 


vere: 
looding. 


th Oo 


Severe: 
slope. 


Severe: 
slope. 


Small 
commercial 


Local roads 
and streets 


derate: 
looding, 
rost action. 


mmo 


Severe: 
slope. 


Soil Survey 


Lawns and 
landscaping 


Se 
small “stones, 
large stones, 
s 


ao 
inl 
ie} 
is 
a 
Dy ee 
ct 
hel 
~ 


lepth to rock. 


evere: 
droughty, 
depth to rock. 


1 
! 
1 
i) 
1 
1 
1 
! 
1 
J 
t 
i] 
1 
1 
i) 
1 
i] 
1 
1 
1 
1 
' 
1 
1 
1 
1 
1 
i] 
! 
' 
t 
1 
i] 
! 
1 
! 
r] 
t 
i] 
t 
ISevere: 
| slope, 
| small stones. 
! 
1 
1 
t 
' 
1 
t 
1 
t 
1 
1 
1 
1 
1 
i] 
1 
i] 
1 
i] 
1 
t 
1 
' 
t 
! 
i 
1 
i] 
{ 
1 
1 
4 
i] 
i] 
' 
' 
1 
rT 
' 
rT 
' 
t 
' 
t 


Severe: 

slope, 

small stones, 
thin layer. 


Severe: 
slope, 
small stones. 


derate: 
roughty. 


ao 


Severe: 
large stones, 
slope. 


* See description of the map unit for composition and behavior characteristics of the map unit. 


(Some terms that describe restrictive soil features are defined in the Glossary. 


Shenandoah County, Virginia 


"slight," "good," and other terms. 
information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation) 


Soil name and 


map symbol 


Braddock 


Septic tank 
absorption 
fields 


Moderate: 
percs slowly. 


Moderate: 


percs slowly, 
slope. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


Severe: 
depth to rock, 


wetness, 
percs slowly. 


Severe: 
depth to rock, 


wetness, 
percs slowly. 


Moderate: 


percs slowly. 


Moderate: 


percs slowly, 
slope. 


Moderate: 


percs slowly, 
large stones. 


Moderate: 


percs slowly, 
slope, 
large stones. 


Severe: 


slope. 


See footnote at end of table, 


TABLE 11.--SANITARY FACILITIES 


Absence of an entry indicates that the soil was not rated. 


Sewage lagoon 


areas 


Moderate: 


seepage, 
slope. 


Severe: 


slope. 


Severe: 


seepage, 
depth to 


Severe: 


slope, 
seepage, 
depth to 


Severe: 


seepage, 
depth to 
slope. 


Severe: 


depth to 
wetness. 


Severe: 


depth to 
slope, 
wetness. 


Severe: 


seepage. 


Severe: 


seepage, 
slope. 


Severe: 


seepage, 
large stones. 


Severe: 


seepage, 
slope, 
large stones. 


Severe: 


seepage, 
slope, 
large stones. 


rock. 


rock. 


rock, 


rock, 


rock, 


ato 


Mo 
s 
t 


S 


no 


Se 
d 
s 


S 


Ww 


e 
d 
w 


Se 
s 
t 


Se 
s 
t 


Se 
s 
t 


Se 
s 
s 
t 


e 
depth to 


Trench 
sanitary 
landfill 


derate: 
oo clayey. 


derate: 
lope, 
oo clayey. 


vere: 


e 
depth to rock, 
s 


eepage. 


vere: 
epth to 
eepage. 


rock, 


vere: 
epth to 
eepage. 


rock, 


vere: 
rock, 
etness. 


vere: 
epth to 
etness. 


rock, 


vere: 
eepage, 
oo clayey. 


vere: 
eepage, 
oo clayey. 


eepage, 
oo clayey. 


vere: 
eepage, 
oo clayey. 


vere: 
eepage, 
lope, 

oo clayey. 


Area 
sanitary 
landfill 


Moderate: 
slope. 


Severe: 
seepage, 
depth to 


Severe: 
seepage, 
depth to 


Severe: 
depth to 


Severe: 
depth to 
wetness. 


Severe: 
depth to 
wetness. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 


i] 
1 
i] 
1 
1 
1 
1 
! 
! 
i] 
1 
1 
' 
i] 
1 
! 
i 
4 
] 
i] 
1 
i] 
1 
! 
' 
i] 
' 
1 
i] 
1 
t 
1 
! 
1 
1 
1 
i] 
1 
t 
1 
1 
i] 
t 
i] 
1 
! 
1 
1 
1 
1 
1 
1 
1 
J 
t 
1 
3 
' 
1 
1 
1 
1 
J 
t 
1 
i] 
! 
' 
3 
1 
' 
1 
4 
t 
i] 
1 
i) 
1 
' 
' 
t 
t 
1 
! 
4 
i] 
! 
t 
1 
1 
' 
1 
1 
1 
1 
1 
i) 
1 
i] 
1 
1 
! 
1 
1 
t 
t 
1 
! 
$ 
i) 
1 
! 
1 
i) 
| slope. 
1 

1 

' 

1 

1 

1 


rock. 


rock. 


rock. 


rock, 


rock, 


The 


Daily cover 
for landfill 


Fair: 


‘a 
too clayey, 
slope. 


Poor: 


small stones, 
area reclaim. 


Poor: 


small stones, 
area reclaim. 


Poor: 

depth to rock, 
s 

s 


eepage, 
mall stones. 


Poor: 


area reclaim, 
small stones. 


Poor: 


area reclaim, 
small stones. 


too clayey, 
hard to pack. 


Poor: 


too clayey, 
hard to pack. 


too clayey, 
hard to pack, 
large stones. 


Poor: 


fe} 
too clayey, 

hard to pack, 
large stones. 


Poor: 


fe 
too clayey, 

hard to pack, 
large stones. 


231 


See text for definitions of 


232 


Soil name and 
map symbol 


Chilhowie 


1ID, 11E------------ 
Chilhowie 


Chilhowie 


TABLE 11.--SANITARY FACILITIES--Continued 


Septic tank 
absorption 
fields 


Severe: 
flooding. 


Severe: 
depth to rock, 
percs slowly. 


Severe: 
depth to rock, 
percs slowly. 


Severe: 
depth to rock, 
percs slowly. 


Severe: 
percs slowly. 


Severe: 
depth to rock, 
percs slowly, 
slope. 


Severe: 
percs slowly, 
slope. 


Moderate: 
flooding. 


Severe: 
depth to rock, 
percs slowly. 


Severe: 
depth to rock, 
percs slowly. 


Severe: 
depth to rock, 
percs slowly, 
slope. 


Severe: 
depth to rock, 
percs slowly. 


See footnote at end of table. 


Sewage lagoon 


areas 


Severe: 
seepage, 
flooding. 


Severe: 
depth to 


Severe: 
slope, 
depth to 


Severe: 
slope, 
depth to 


Severe: 
slope. 


Severe: 
slope, 
depth to 


Severe: 
slope. 


Severe: 
seepage. 


Severe: 
depth to 


Severe: 
depth to 
slope. 


Severe: 
depth to 
slope. 


Severe: 
depth to 
slope. 


rock. 


rock. 


rock. 


rock. 


rock. 


rock, 


rock, 


rock, 


Trench 
sanitary 
landfill 


Severe: 
flooding, 
seepage. 


Severe: 
depth to rock, 
too clayey. 


Severe: 
depth to rock, 
too clayey. 


Severe: 
Gepth to rock, 
too clayey. 


Severe: 
depth to rock, 
too clayey. 


Severe: 
depth to rock, 
slope, 
too clayey. 


Severe: 
depth to rock, 
slope, 
too clayey. 


Severe: 
seepage. 


Severe: 
depth to rock, 
too clayey. 


Severe: 
depth to rock, 
too clayey. 


Severe: 
depth to rock, 
slope, 
too clayey. 


Severe: 
depth to rock, 
too clayey. 


Se 
£ 


Se 


Area 
sanita 
landfi 


vere: 
looding. 


vere: 


depth to 


Ss 


M 


S 


Se 
s 


Se 
s 


Ss 


vere: 


e 
depth to 


derate: 


to! 
depth to 
s 


lope. 


vere: 


e 
depth to 
s 


lope. 


vere: 
lope. 


vere: 
eepage. 


vere: 


e@ 
depth to 


ry 
ll 


rock. 


rock. 


rock. 


rock, 


rock, 


rock. 


rock. 


rock, 


rock. 


Soil Survey 


Daily cover 
for landfill 


Fair: 
too clayey, 
thin layer. 


Poor: 

depth to rock, 
too clayey, 
hard to pack. 


Poor: 

depth to rock, 
too clayey, 
hard to pack. 


Poor: 

depth to rock, 
too clayey, 
hard to pack. 


Poor: 
too clayey, 
hard to pack. 


Poor: 

depth to rock, 
too clayey, 
hard to pack. 


Poor: 

too clayey, 
hard to pack, 
slope. 


Good. 


Poor: 

depth to rock, 
too clayey, 
hard to pack. 


Poor: 

depth to rock, 
too clayey, 
hard to pack. 


Poor: 

depth to rock, 
too clayey, 
hard to pack. 


Poor: 
depth to rock, 
too clayey, 
hard to pack. 
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Soil name and 
map symbol 


Chilhowie 


13D, 13E----------- 


Chilhowie 


Frederick 


TABLE 11.~-SANITARY FACILITIES--Continued 


! 

{| Septic tank 
| absorption 
| fields 

I 
1 
! 


{ depth to rock, 
| percs slowly, 
! slope. 

1 

t 


depth to rock, 
percs slowly. 


! depth to rock, 
! percs slowly, 
| slope. 

rf 

{ 


i wetness. 


i) 
!Severe: 


wetness. 


flooding, 
poor filter, 
large stones. 


|Severe: 


percs slowly. 


| percs slowly. 
1 
i} 
1 


1 
1 
slope. 
i} 
i) 


\Severe: 


slope. 


See footnote at end of table. 


Sewage lagoon 
areas 


vere: 
e@pth to rock, 
lope. 


nuaD 


vere: 
epth to rock, 
lope. 


nao 


vere: 
epth to rock, 
lope. 


uoaod 


Severe: 
wetness. 


Severe: 
slope, 
wetness. 


Severe: 
seepage, 
flooding, 
large stones. 


1 

' 

t 

1 

fT 

' 

1 

1 

t 

1 

1 

1 

t 

1 

1 

1 

1 

i) 

1 

1 

' 

t 

1 

i] 

i] 

! 

t 

1 

1 

1 

1 

1 

1 

1 

t 

1 

i) 

1 

1 

1 

t 

I 

' 

t 

' 

' 

1 

1 

! 

! 

! 

t 

1 

i] 

i] 

! 

1 

y 

1 

1 

1] 

J 

! 
'Moderate: 

| seepage, 

! depth to rock, 
| slope. 

t 
1 
t 
t 
4 
i 
1 
1 
' 
1) 
t 
t 
1 
! 
1 
i 
1 
' 
' 
i] 
' 
t 
1 
i) 
t 
1 
i 
1 
' 
4 
1 
i] 
i] 
i] 
! 
1 
' 
t 
1 
! 
1 
i 
t 
! 
! 
’ 
! 
1 
1 
1 
t 
1 
1 
1 
t 
i] 
1 
1 
t 
1 
1 
1 


Severe; 
slope. 


Moderate: 
Slope, 
depth to rock. 


Moderate: 
slope, 
depth to rock. 


Severe: 
slope. 


Trench 
sanitary 
landfill 


vere: 
epth to rock, 
lope, 

oo Clayey. 


rn ond 


Severe: 
depth to rock, 


too clayey. 


vere: 
epth to rock, 
lope, 

oo clayey. 


ornad 


Severe: 
wetness. 


Severe; 
wetness. 


Severe: 
flooding, 
seepage, 
large stones. 


Severe: 
depth to rock, 
too clayey. 


Severe: 
depth to rock, 
too clayey. 


Severe: 
depth to rock, 
too clayey. 


Severe: 
depth to rock, 
too clayey. 


Severe: 

depth to rock, 
slope, 

too clayey. 


Severe: 
depth to rock, 
too clayey. 


Se 
depth to rock, 
too clayey. 


Severe: 
slope, 
too clayey. 


Area 
sanitary 
landfill 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock. 


Severe: 
depth to rock, 
slope. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
flooding, 
seepage. 


Moderate: 
depth to rock. 


Moderate: 
depth to rock, 
slope. 


Moderate: 
depth to rock. 


Moderate: 
depth to rock, 
slope. 


Severe: 
slope. 


Moderate: 
depth to rock. 


Moderate: 
depth to rock, 
slope. 


Severe: 
slope. 


Daily cover 
for landfill 


Poor: 
depth to rock, 
too clayey, 
hard to pack. 


Poor: 
depth to rock, 
too clayey, 
hard to pack. 


Poor: 
depth to rock, 
too clayey, 
hard to pack. 


Poor: 
small stones. 


Poor: 
small stones. 


Poor: 
small stones. 


Poor: 
too clayey, 
hard to pack. 


Poor: 
too clayey, 
hard to pack. 


Poor: 
too clayey, 
hard to pack. 


Poor: 
too clayey, 
hard to pack. 


Poor: 

too clayey, 
hard to pack, 
slope. 


Poor: 
too clayey, 
hard to pack. 


Poor: 
too clayey, 
hard to pack. 


Poor: 

too clayey, 
hard to pack, 
slope. 
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TABLE 11.--SANITARY FACILITIES--Continued 


t ' ! i} ' 
Soil name and | Septic tank | Sewage lagoon | Trench I Area { Daily cover 
map symbol | absorption H areas H sanitary : sanitary { for landfill 
H fields H H landfill H landfill ' 
| | 
1 t t i] i 
20B*: { H 1 | H 
Freder ick---------- \Moderate: \Moderate: |Severe: \Slight-----+----- |Poor: 
| percs slowly. | seepage, | too clayey. H | too clayey, 
slope. hard to pack. 
1 1 i) t 1 
Poplimento--------- \Severe: {Moderate: |Severe: iSlight-<--------- \Poor: 
! percs slowly. | slope. | too clayey. H | too clayey, 
hard to pack. 
' 4 1 i) ' 
20C*: ' { H i H 
Prederick---------- {Moderate: \Severe: |Severe: iModerate: |Poor: 
! percs slowly, {| slope. | too clayey. ! slope. | too clayey, 
slope. hard to pack. 
1 t 1 ! 1 
Poplimento--------- \Severe: \Severe: \Severe: {Moderate: {Poor: 
| peres slowly. | slope. } too clayey. | slope. | too clayey, 
hard to pack. 
' ' { 1 i) 
20D*: f H 1 { 
Frederick----<----- 'Severe: \Severe: |Severe: |Severe: \Poor: 
| slope. | slope. | slope, i slope. } too clayey, 
i ' | too clayey. ' | hard to pack, 
H | { H i Slope. 
| 
Poplimento-~------- iSevere: |Severe: iSevere: |Severe: iPoor: 
| percs slowly, | slope. | slope, ! slope. | too clayey, 
| slope. | | too clayey. | | hard to pack, 
H { H | slope. 
H H ' H H 
21B¥: H { i { 
Frederick---------- |Moderate: {Moderate: |Severe: iSlight----------- }Poor: 
| percs slowly. | seepage, | too clayey. H | too clayey, 
t slope. { hard to pack. 
t 1 1 ' ' 
Poplimento--------- \Severe: |Moderate: {Severe: iSlight----------- \Poor: 
| percs slowly. | slope. | too clayey. H | too clayey, 
! | | H | hard to pack. 
H H H { 1 
21C*: H | i H 
Freder ick---------- \Moderate: {Severe: {Severe: \Moderate: 'Poor: 
i percs slowly, {| slope. | too clayey. | slope. | too clayey, 
slope. hard to pack. 
| { ' 1 1 
Popl imento--------- |Severe: |Severe: \Severe: \Moderate: !Poor: 
| peres slowly. | slope. | too clayey. | slope. | too clayey, 
hard to pack. 
1 { ' i] 1 
21D*, 21E*: | H { { ' 
Frederick---------- |Severe: iSevere: iSevere: {Severe: {Poor: 
| slope. | Slope. | slope, | slope. | too clayey, 
| } ! too clayey. } i; hard to pack, 
i H H | slope. 
i i i H H 
Poplimento--------- |Severe: |Severe: !Severe: {Severe: |Poor: 
| percs slowly, { Slope. | slope, | slope. | too clayey, 
slope. too clayey. hard to pack, 
' ! ! i 1 Slope, 
i} 1 ! ‘i ! 
J t t f] rT 


See footnote at end of table. 
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TABLE 11.--SANITARY FACILITIES--Continued 


t ry 1 ! i} 
Soil name and | Septic tank | Sewage lagoon |} Trench i Area | Daily cover 
map symbol ! absorption ' areas ! sanitary H sanitary } for landfill 
H fields H H landfill H landfill H 
' 1 t ! | 
H H | H f 
22B*;: H i { H H 
Freder ick---------- \Moderate: |Moderate: \Severe: |Slight-~--------- |Poor: 
| percs slowly. | seepage, | too clayey. | } too clayey, 
slope. | hard to pack. 
t rT 1 | | 
Poplimento--------- {Severe: \Moderate: \Severe: \Slight----------- |\Poor: 
| percs slowly. } slope. | too clayey. ' | too clayey, 
‘ H H | | hard to pack. 
H i H H \ 
22C¥: H | H H { 
Frederick---------- |Moderate: \Severe: \Severe: |Moderate: \Poor: 
! percs slowly, | slope. | too clayey. | slope. | too clayey, 
slope. hard to pack. 
' 1 ' 1 | 
Pop] imento--------- \Severe: |Severe: 'Severe: \Moderate: 'Poor: 
| percs slowly. | slope. | too clayey. | slope. | too clayey, 
' H | H | hard to pack. 
H H | { 
22D*: { | H H \ 
Frederick---------- |Severe: iSevere: |Severe: 'Severe: !Poor: 
| slope. | slope. | slope, | slope. | too clayey, 
H H | too clayey. H | hard to pack, 
H H H { slope. 
H y { i { 
Pop] imento--------+ \Severe: }Severe: !Severe: |Severe: {Poor: 
| percs slowly, i slope. | slope, | slope. | too clayey, 
| slope. H | too clayey. ! | hard to pack, 
H H f | slope. 
H H H t H 
23C*: ! H i { 
Frederick---------- !Moderate: ISevere: \Severe: \Moderate: !Poor: 
} percs slowly, {| slope. | too clayey. | slope. | too clayey, 
H slope. hard to pack. 
1 ry ! { t 
Poplimento------+-+~+ 'Severe: \Severe: \Severe: iModerate: !Poor: 
| percs slowly. | slope. | too clayey. | slope. | too clayey, 
H ! ! H ! hard to pack. 
H H H { 
23D*: H H H H H 
Freder ick--------~~ {Severe: \Severe: \Severe: \Severe: {Poor: 
| slope. | slope. ! slope, | slope. ! too clayey, 
H : | too clayey. i | hard to pack, 
H H f ! slope. 
H H H { H 
Poplimento--------- iSevere: \Severe: |Severe: |Severe: !Poor: 
! percs slowly, | slope. | slope, | slope. ' too clayey, 
| slope. ' | too clayey. | | hard to pack, 
H H f y 1 slope. 
H I H { H 
24B*: H H H | { 
Gainesboro--------- ‘Severe: iSevere: \Severe: \Severe }Poor: 
| depth to rock. | seepage, | depth to rock, | depth to rock, {| depth to rock, 
H depth to rock. seepage. seepage. small stones. 
t 1 ' 1 i] 
Berks~--------=--++- {Severe: |Severe: \Severe: \Severe: tPoor: 
| depth to rock. | seepage, | depth to rock, | seepage, | small stones, 
depth to rock. | seepage. depth to rock. area reclaim. 
1 t i) rT ' 


See footnote at end of table. 
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Soil name and 
map symbol 


24C*: 
Gainesboro--~------ 


24D*, 24E*: 
Gainesboro-------<-- 


Gilpin 


28D, 28Ee-eoe--n----- 
Gilpin 


Septic 


TABLE 11.--SANITARY FACILITIES--Continued 


tank 


absorption 
fields 


depth to 
slope. 


Severe: 
depth to 
slope. 


slope. 


depth to 
slope. 


depth to 


slope. 


rock. 


rock. 


rock, 


rock, 


rock. 


rock. 


rock, 


rock. 


rock, 


rock. 


rock, 


rock. 


rock, 


See footnote at end of table. 


Sewage lagoon 


areas 


evere: 
seepage, 
depth to 
slope. 


Severe: 
slope, 
seepage, 
depth to 


Severe: 
seepage, 
Gepth to 
slope. 


Severe: 
depth to 
slope. 


Severe: 
depth to 
slope. 


rock, 


rock. 


rock, 


rock. 


rock. 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


nao 


nano 


Trench 
sanitary 
landfill 


vere: 
lepth to 
eepage. 


vere: 
epth to 
eepage. 


Severe: 
depth to 


s 
s 


eepage, 
lope. 


Severe: 


Ss 


lope, 


depth to 


Ss 


s 


Se 


eepage. 


vere: 


e 
depth to 


veres 


depth to 


rock, 


rock, 


rock, 


rock, 


rock. 


rock. 


rock, 


rock. 


rock, 


rock. 


rock, 


rock. 


rock, 


Area 
sanita 
landfi 


vere: 
lepth to 
eepage. 


noo 


Severe: 
seepage, 
depth to 


seepage, 
slope, 
depth to 


Severe: 


depth to 


1 
t 
i] 
! 
i 
i] 
i 
1 
1 
ry 
t 
1 
1 
t 
t 
1 
1 
1 
' 
' 
i] 
! 
t 
1 
t 
t 
' 
t 
' 
t 
1 
! 
! 
' 
' 
' 
' 
t 
1 
' 
t 
i] 
1 
1 
' 
t 
i] 
J 
1 
1 
1 
! 
t 
i] 
J 
' 
1 
1 
i] 
1 
| 
{Severe: 
! depth to 
i] 
1 
1 
d 
! 
1 
' 
t 
1 
1 
! 
1 
' 
1 
t 
! 
t 
1 
1 
1 
' 
1 
1 
1 
1 
1 
1 
1 
t 
1 
1 
1 
! 
1 
t 
1 
1 
1 
1 
1 
i] 
! 
1 
1 
t 
' 
\ 
i] 
' 
1 
1 
1 
' 
t 
1 
1 
' 
1 
! 
1 
1 
1 
i] 
i) 
' 
i] 
J 
1 


ao 


lepth to 


Severe: 
slope, 
depth to 


vere: 
epth to 


a oO 


ry 
il 


rock, 


rock. 


rock, 


rock. 


rock. 


rock. 


rock. 


rock. 


rock. 


rock. 


rock, 


rock. 


rock, 


Soil Survey 


Daily cover 
for landfill 


Poor: 
depth to rock, 
small stones. 


Poor: 
small stones, 
area reclaim. 


Poor: 

depth to rock, 
small stones, 
slope. 


Poor: 

small stones, 
slope, 

area reclaim. 


area reclaim, 
thin layer. 


area reclaim, 
thin layer. 


slope, 
area reclaim, 
thin layer. 


Poor: 
area reclaim, 
thin layer. 


slope, 
area reclaim, 
thin layer. 


Poor: 
depth to rock, 
small stones. 


Poor: 

depth to rock, 
small stones, 
slope. 


OOr: 
depth to rock, 
small stones. 


Poor: 

depth to rock, 
small stones, 
slope. 
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TABLE 11.--SANITARY FACILITIES--Continued 


SSS ee — er Ve a ee Se ee ee ee 


I 1 1 i} 
Soil name and ! Septic tank | Sewage lagoon | Trench H Area } Daily cover 
map symbol i absorption H areas H sanitary ' sanitary ! for landfill 
} fields : i landfill | landfill H 
i] 1 1 t ! 
| | 
29A--~--------------- \Severe: ‘Severe: 'Severe: \Severe: |Good. 
Gladehill ! flooding. | seepage, ! flooding, | flooding, i 
flooding. seepage. seepage. 
ry f) J ! I 
30A cnn nnn nnn nnn \Severe: \Severe: {Severe: \Severe: \Poor: 
Guyan | wetness. | wetness. ! wetness. | wetness. | wetness. 
1 t 1 ' ! 
J i} ' ' 1 
31B----2-0---------- \Slight------e---- \Severe: \Severe: \Severe: \Fair: 
Jefferson H | seepage. | seepage. | seepage. | too clayey, 
' H Hl : ! small stones. 
1 ! 1 i] 1 
' | i 1 1 
31C, 32Cenen-o------ iModerate: |Severe: \Severe: \Severe: \Pair: 
Jefferson ' slope. | seepage, | seepage. | seepage. | too clayey, 
H | slope. : H ! small stones, 
i { ' | slope. 
| | 
32Dss-- ese see sens iSevere: |Severe: |Severe: \Severe: {Poor: 
Jefferson | slope. | seepage, | seepage, ! seepage, | slope. 
slope. | slope. slope. 
i] 
t 1 t i] ' 
33C---- nn nnn cern enn- \Moderate: \Severe: iSevere: \Severe: \Fair: 
Jefferson | slope. | seepage, | seepage. | seepage. { too clayey, 
H | slope. | H ! small stones, 
1 I i i i slope. 
H H { H H 
33D, 33Eter enn ceene \Severe: 'Severe: 'Severe: \Severe: !Poor: 
Jefferson ! slope. | seepage, | seepage, | seepage, } slope. 
H | slope. ! slope. ! slope. 1 
1 i] 1 1 ' 
' 1 t ! t 
34 Bane nme e ene nen nnne |Severe: \Severe: |Moderate: |Severe: |Poor: 
Laidig | wetness, | seepage, | wetness. | seepage. | small stones. 
| percs slowly. | wetness. : ! 
1 ' i} 1 
1 1 i} ' 1 
34C, 35Creeewen nw nne \Severe: 'Severe: \Moderate: \Severe: \Poor: 
Laidig | wetness, | seepage, | wetness, | seepage. | small stones. 
{ percs slowly. | slope, | slope. H H 
| { wetness, ! H | 
H | t H t 
5 J) Datasets hatataietattatatatanel \Severe: iSevere: \Severe: \Severe: {Poor: 
Laidig | wetness, | seepage, | slope. | seepage, | small stones, 
} percs slowly, | slope, H | slope. | slope. 
slope. ! wetness. | H | 
1 1 1 1 
t ! 1 i) 1 
B6Bene nner nanan \Severe: ‘Severe: \Moderate: ‘Severe: 'Poor: 
Laidig | wetness, | seepage, | wetness. | seepage. | small stones. 
percs slowly. | wetness. | { 1 
' ! ! t 
1 i) t ! t 
36Coee mene nen nen none {Severe: 'Severe: \Moderate: \Severe: |Poor: 
Laidig | wetness, | seepage, | wetness, | seepage. | small stones. 
| percs slowly. | slope, | slope. ‘ H 
H | wetness. H i i 
H H H H ' 
37 Cre nnn nen nnn nn nn = iSevere: \Severe: 'Moderate: \Severe: \Fair: 
Laidig | percs slowly, {| seepage, | slope, 1 seepage. i slope, 
| wetness. ! slope, | wetness. H | small stones, 
| wetness. H H | wetness. 
1 ! 1 t 
t i] ! | 1 
37D, 37E------------ |Severe: 'Severe: \Severe: \Severe: }Poor: 
Laidig | slope, | seepage, | slope. | slope, | slope. 
{ percs slowly, | slope, | | seepage. ! 
| wetness. ! wetness. H | I 
rT ry ! t 1 
t 1 ! i) rT 


See footnote at end of table. 


238 Soil Survey 


TABLE 11.--SANITARY FACILITIES--Continued 


i: 1 1 ! i) 
Soil name and | Septic tank | Sewage lagoon | Trench i Area | Daily cover 
map symbol | absorption H areas H sanitary ! sanitary | for landfill 
' fields H ! landfill H landfill | 
1 1 ! 1 ( 
t t ' i) { 
rT 1 1 1 1 
38B*: { t H H 
Lehew-------------- \Severe: {Severe: |Severe: |Severe: \Poor: 
| depth to rock, | depth to rock, {| depth to rock, | seepage, | depth to rock, 
poor filter. seepage. seepage. depth to rock. small stones. 
i is i ’ ! { 
Gainesboro--------- |Severe: \Severe: (Severe: |Severe: |Poor: 
| depth to rock. | seepage, | depth to rock, | depth to rock, | depth to rock, 
H depth to rock. seepage. seepage. small stones. 
' 
1 1 1 ' 1 
38C*: 1 H ! { H 
Lehew-----------=+-- |Severe: iSevere: }Severe: }Severe: \Poor: 
| depth to rock, {| slope, { depth to rock, | seepage, | depth to rock, 
| poor filter. { depth to rock, {| seepage. | depth to rock. {| small stones. 
H | seepage. { 1 | 
H H H { H 
Gainesboro-~------- |Severe: {Severe: |Severe: iSevere: !Poor: 
| depth to rock. {| seepage, | depth to rock, | depth to rock, | depth to rock, 
H | depth to rock, | seepage. | seepage. | small stones. 
H | slope. H H | 
H H I | H 
38D*, 38E*: i H | { ' 
Lehew------~-------- iSevere: {Severe: |Severe: |Severe: 1Poor: 
! slope, | slope, ! slope, ! slope, | depth to rock, 
| depth to rock, {| depth to rock, | depth to rock, {| seepage, | small stones, 
poor filter. seepage. seepage, depth to rock. slope. 
1 f] i} ' 1 
Gainesboro--------~ \Severe: {Severe: \Severe: \Severe: !Poor: 
| depth to rock, | seepage, ; depth to rock, | depth to rock, | depth to rock, 
| slope. | depth to rock, | seepage, ' seepage, i small stones, 
| slope. slope. slope. slope. 
4 
t i] i} 1 1 
. i) Cs ‘Severe: 'Severe: iSevere: \Severe: \Fair: 
Massanetta | wetness, | wetness, | flooding, } wetness, | too clayey, 
! flooding. | flooding. | wetness. i flooding. | small stones, 
1 H | | | wetness. 
| 
40D, 40E------------ 'Severe: \Severe: |Severe: \Severe: 'Poor: 
Massanutten | depth to rock, | seepage, | depth to rock, | depth to rock, | depth to rock, 
| slope. | depth to rock, | seepage, | seepage, ! slope. 
: slope. slope. slope. 
1 
1 ! { t ! 
41D, 41E------------ |Severe: |Severe: |Severe: \Severe: 'Poor: 
Massanutten | depth to rock, | seepage, | depth to rock, | depth to rock, | depth to rock, 
| slope. | depth to rock, {| seepage, | seepage, ! large stones, 
i slope. slope. slope. slope. 
1 ! 1 ' t 
42A----------------- 'Severe: |Slight----------- iSevere: !Severe: iPoor: 
Maurertown | wetness, H | wetness, | wetness. } too clayey, 
! percs slowly. 1 | too clayey. H | hard to pack, 
I | H ' ! wetness. 
H f ! | H 
43B----------------- {Severe: !Severe: 1Severe: |Moderate: \Fair: 
Moomaw | wetness, | wetness. | wetness. | wetness. } small stones, 
percs slowly. wetness. 
1 t t t 1 
43 Ca meee nn nnn ween ene |Severe: |Severe: iSevere: \Moderate: \Pair: 
Moomaw | wetness, | slope, | wetness. | wetness, ; small stones, 
| percs slowly. | wetness. ' ! slope. | slope, 
H | H | | wetness. 
! i) 1 i) t 
t 1 1 4 1 


See footnote at end of table. 
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TABLE 11.--SANITARY FACILITIES--Continued 


1 1 1 i] ! 
Soil name and | Septic tank | Sewage lagoon | Trench | Area { Daily cover 
map symbol | absorption H areas | sanitary H sanitary | for landfill 
' fields | | landfill ' landfill 
| | ! | | 
44B----------------- iSevere: \Severe: {Severe iModerate: |Fair: 

Moomaw | wetness, ! wetness. | wetness. | wetness. } small stones, 
peres slowly. wetness. 

i] t 1 
44C----------------- iSevere: |Severe: \Severe: jModerate: (Fair: 

Moomaw | wetness, | slope, { wetness. | wetness, | small stones, 
| peres slowly. | wetness. | | slope. { slope, 

H : : H | wetness. 
| | 
ASA enw nce nnn nn ennn- 'Severe: \Severe: ‘Severe: \Severe: !Poor: 

Newmarc | flooding, | flooding, | flooding, | flooding, | wetness. 

wetness. wetness. wetness. wetness. 
t i) 1 1 1 
§6Annn nnn renee enn ee |Moderate: \Severe: \Severe: \Moderate: |Good, 

Nomberville | flooding, | seepage. | seepage. | flooding. | 

percs slowly. : 
(] 1 1 1 1 
47C, 48Corenn nnn \Severe: 'Severe: \Severe: ISevere: \Poor: 

Opequon | depth to rock, | slope, | depth to rock, { depth to rock. } area reclaim, 
| percs slowly. | depth to rock. | too clayey. H | too clayey, 
hard to pack. 
1 i] 1 t i] 

48D)----------------- iSevere: iSevere: |Severe: {Severe: }Poor: 

Opequon | slope, | slope, ! slope, ! depth to rock, | area reclaim, 
| depth to rock, } depth to rock. ! depth to rock, } slope. | too clayey, 
percs slowly. too clayey. slope. 

' t i} 1 ' 
49%, H 1 H H 

Pits { ! H H 
H H H H H 

50A----------------- iSevere: |Severe: iSevere: iSevere: }Poor: 

Purdy | wetness, | wetness. | wetness, | wetness. | wetness, 
| percs slowly. | | too clayey. H } too clayey, 

{ { H - | hard to pack. 
H ! H 1 H 
51D*: { H I { H 

Rock outcrop------- jSevere: \Severe: |Severe: \Severe: ; \Poor: 
| depth to rock. | depth to rock, ! depth to rock. | depth to rock. { depth to rock. 
H { slope. { { H 
H H I H 1 

Carbore------------ }Severe: {Severe: iSevere: iSevere: iPoor: 
| depth to rock, ! slope, | depth to rock, | depth to rock. | depth to rock, 
i percs slowly. } depth to rock. {| too clayey. ' | too clayey, 
iH Hl H ! | hard to pack. 
{ | H H { 

52F*: { t { H I 

Rock outcrop------- \Severe: \Severe: |Severe: \Severe: \Poor: 
| depth to rock. | depth to rock, | depth to rock. {| depth to rock. !| depth to rock, 
H | slope. i H ! slope. 

H H H | H 

Drall-------------- |Severe: 1Severe: iSevere: \Severe: !Poor: 
| slope, } seepage, { seepage, | slope, | seepage, 
| poor filter. | slope. | depth to rock, {| seepage. | too sandy, 
slope. small stones. 
t i) | t i] 

Wallen------------- \Severe: |Severe: !Severe: ISevere: \Poor: 
| depth to rock, {| seepage, } depth to rock, | depth to rock, | area reclaim, 
| slope. | depth to rock, {| seepage, | seepage, } small stones, 
slope. slope. slope. slope. 

t 1 i} 1 1 


See footnote at end of table. 
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Soil name and 


map symbol 


Sequoia 


53D, 53E---------- 


Sequoia 


Trappist 


57*, 
Udorthents 


58*: 
Udorthents. 


Urban land. 


Unison 


TABLE 11.--SANITARY FACILITIES--Continued 


1 

| Septic tank 
! absorption 
H fields 

1 
1 


| depth to rock, 
perecs slowly. 
|Severe: 

| depth to rock, 
| percs slowly, 
slope. 

' 

‘Severe: 
flooding. 


wetness, 
percs slowly. 


\Severe: 


depth to rock, 
percs slowly. 


depth to rock, 
percs slowly. 


|Moderate: 
percs slowly. 


1 
{ 
i 
! 
! 
i} 
1 


iModerate: 

| percs slowly, 
| slope. 

! 
! 
\Moderate: 


| percs slowly. 
' 
H 
i] 


|Moderate: 


| percs slowly, 
| slope. 
i] 
! 


'Moderate: 
| perecs slowly. 


! 
! 
! 
H 
\Moderate: 


| peres slowly, 
slope. 
i) 


See footnote at end of table. 
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' 
t 
t 
| 
if 
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' 
f 
| 
' 
t 
i} 
' 
1 
' 
1 
4 
5 
i] 
i} 
i] 
1 
| 
1 
! 
! 
| 
' 
! 
1 
i 
1 
4 
! 
' 
1 
1 
! 
] 
i} 
q 
' 
! 
i 
t 
' 
$ 
' 
t 
! 
! 
§ 
\ 
' 
( 
| 
| 
4 
4 
i 
! 
' 
' 
| 
4 
| 
' 
| 
t 
| 
! 
' 
4 
i 
! 
! 
f 
' 
' 
! 
! 
i 
' 
t 
4 
4 
i 
4 
! 
! 
4 
| 
i 
t 
' 
t 
' 
‘ 
! 
' 
' 
t 
' 
( 
' 
t 
f 
' 
! 
] 
' 
\ 
! 
! 
( 
! 
‘ 
| 
a 
! 
' 


Sewage lagoon 
areas 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
flooding. 


Slight---------- 


Severe: 
depth to rock. 


Severe: 
depth to rock, 
slope. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Trench 
sanitary 
landfill 


Severe: 
depth to rock, 
too clayey. 


Severe: 
depth to rock, 
slope, 
too clayey. 


Severe: 
flooding, 
too clayey. 


Severe: 
wetness, 
too clayey, 
large stones. 


Severe: 
depth to rock, 
too clayey. 


Severe: 
depth to rock, 
too clayey. 


Severe: 
too clayey, 
seepage. 


Severe: 
too clayey, 
seepage. 


Severe: 
too clayey, 
seepage. 


Severe: 
too clayey, 
seepage. 


Severe: 
too clayey, 
seepage. 


Severe: 
too clayey, 
seepage. 


Area 
sanitary 
landfill 


Severe: 
depth to rock. 


Severe: 
depth to rock, 
slope. 


vere: 
looding. 


th Oo 


Severe: 
wetness. 


vere: 
epth to rock. 


mao 


vere: 
epth to rock. 


corms) 


Moderate: 
slope. 


slope. 


derate: 
lope. 


= 
no 


Soil Survey 


Daily cover 
for landfill 


Poor: 

depth to rock, 
too clayey, 
hard to pack. 


Poor: 

depth to rock, 
too clayey, 
hard to pack. 


Poor: 

too clayey, 
hard to pack, 
small stones. 


Poor: 

too clayey, 
hard to pack, 
wetness. 


Poor: 
area reclain, 
too clayey, 
hard to pack. 


Poor: 
area reclaim, 
too clayey, 
hard to pack. 


too clayey, 
hard to pack. 


Poor: 
too clayey, 
hard to pack. 


too clayey, 
hard to pack. 


as) 
° 


Ors 
oo clayey, 
ard to pack. 


ot 


too clayey, 
hard to pack. 


Poor: 
too clayey, 
hard to pack. 
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TABLE 11.--SANITARY FACILITIES--Continued 


1 ' ‘ 1 t 
Soil name and | Septic tank | Sewage lagoon | Trench ' Area ! Daily cover 
map symbol | absorption | areas H sanitary H sanitary ! for landfill 
H fields | H landfill H landfill 
62C een nee - nan nnn ISevere: ‘Severe: {Severe: \Severe: \Poor: 

Wallen | depth to rock. {| seepage, ! depth to rock, | depth to rock, | depth to rock, 
I | depth to rock, | seepage. | seepage. | small stones. 
I | slope. 1 H 
H H { I H 

62D--e enna anne |Severe: {Severe: \Severe: \Severe: {Poors 

Wallen } depth to rock, | seepage, ! depth to rock, | depth to rock, {| depth to rock, 
| slope. { depth to rock, | seepage, | seepage, | small stones, 
slope. slope. slope. slope. 

1 ' ' i] i} 
63C onan nnn nnn n nn een \Severe: {Severe: !Severe: |Severe: }Poor: 

Wallen | depth to rock. | seepage, ' depth to rock, | depth to rock, {| area reclaim, 
H | depth to rock, } seepage. | seepage. | small stones. 
f | slope. ' H 
| 

63D, 63E, 64D, 64E, | H H H H 
64 Fenn ece enna e none = 'Severe: 'Severe: 'Severe: \Severe: \Poor: 
Wallen ! depth to rock, } seepage, | depth to rock, {| depth to rock, | area reclaim, 
| slope. | depth to rock, | seepage, | seepage, | small stones, 
H slope. slope. slope. slope. 
1 t ' ) i] 
65C*: { { \ H | 

Wallen------------- 'Severe: \Severe: \Severe: 'Severe: {Poor: 
| depth to rock. | seepage, ! depth to rock, | depth to rock, | area reclaim, 
| | depth to rock, | seepage. | seepage. | small stones. 
H | slope. H H H 
H H H H H 

Lehew--- one nen nnn {Severe \Severe: lSevere: \Severe: \Poor: 

! depth to rock, | slope, | depth to rock, | seepage, { depth to rock, 
| poor filter. | depth to rock, {| seepage. | depth to rock. | small stones. 
| | seepage. H | H 
| | 
65D*, 65E*, 66E*, | 
cert: | | 
Wallen------------ ‘Severe: 'Severe: \Severe: \Severe: \Poor: 
! depth to rock, | seepage, ! depth to rock, {| depth to rock, | area reclaim, 
| slope. | depth to rock, | seepage, | seepage, ! small stones, 
slope. slope. slope. slope. 
i} ' ’ 1 1 
Lehew-ceeccereree= {Severe {Severe: \Severe: |Severe: {Poor: 
| slope, ! slope, | slope, | slope, ! depth to rock, 
| depth to rock, | depth to rock, | depth to rock, | seepage, { small stones, 
poor filter. seepage. seepage. depth to rock. slope. 
1 1 ' i] 1 
67 Foon ncecnsennsene= |Severe: 'Severe: \Severe: !Severe: {Poor: 

Weikert | depth to rock, { seepage, ! depth to rock, } depth to rock, | depth to rock, 
| slope. | depth to rock, { seepage, | slope. | seepage, 
slope. slope. small stones. 
i} a 1 t i] 

68D*, 68E*: | : H H H 

Weikert------------ |Severe: \Severe: 'Severe: \Severe: {Poor: 
| depth to rock, | seepage, ! depth to rock, {| depth to rock, | depth to rock, 
| slope. | depth to rock, | seepage, } slope. | seepage, 
slope. slope. small stones. 
1 { t 1 i 

BerkS-------------- | Severe: \Severe: \Severe: !Severe: !Poor: 
| depth to rock, | slope, | slope, | seepage, ! small stones, 
| slope. | seepage, ! depth to rock, | slope, | slope, 
depth to rock. seepage. depth to rock. area reclaim. 
1 t ! f) I 


See footnote at end of table. 
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Soil name and 


map symbol 


69D*, 69F*: 
Weikertw----------- 


Wolf gap 


71D, 


71E, 72E------- 


zepp 


! 
q 
! 
{ 
i 
| 
i 
' 


‘ 
( 
| 
t 
( 
| 


TABLE 11.--SANITARY FACILITIES--Continued 


Septic tank 
absorption 
fields 


slope, 


Moderate: 
flooding, 
percs slowly. 


Severe: 
slope. 


Sewage lagoon 
areas 


depth to 
seepage. 


Severe: 
seepage. 


vere: 
eepage, 
lope. 


nna 


' 
1 
t 
t 
1 
1 
I 
! 
1 
1 
t 
t 
1 
1 
1 
! 
i] 
q 
! 
t 
1 
1 
1 
J 
\ slope, 
t 
! 
t 
1 
1 
i] 
1 
' 
t 
t 
1 
1 
1 
' 
1 
i] 
1 
t 
i] 
i] 
i] 
1 
' 


Trench 
sanitary 
landfill 


aun o 
ro 
ie} 
ig 
o 
~ 


seepage. 


eepage, 
lope. 


nn 


Area 
sanitary 
landfill 


Severe: 

slope, 
seepage, 
depth to rock. 


seepage, 
slope, 
depth to rock. 


Moderate: 
flooding. 


Severe: 
seepage, 


t 
1 
t 
i] 
| 
\ 
! 
i] 
! 
! 
| 
! 
t 
1 
i) 
' 
1 
1 
t 
1 
i) 
|Severe: 
1 
4 
t 
i} 
i} 
! 
t 
i) 
1 
i} 
' 
1 
i) 
i) 
4 
! 
i 
i} 
i) 
{ 
| slope. 
! 
t 


Soil Survey 


Daily cover 
for landfill 


slope, 
area reclaim, 
seepage. 


Poor: 
small stones, 


slope, 
area reclaim. 


Fair: 

too clayey, 
small stones, 
thin layer. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 12.--CONSTRUCTION MATERIALS 


(Some terms that describe restrictive soil features are defined in the Glossary. 


"good," "fair," and other terms. 


onsite investigation) 


Soil name and Roadfill 


map symbol 


depth to rock, 


| excess fines. 
! low strength. 

1 

| 


lBewsenwn nn nnn nnnn nnn [GOO mare e nner nnn n= ; Improbable: 
Alonzville excess fines. 
| ! 
Coreen enna nnn enn eenen |Go0d =n - ween en nnn | Improbable: 
Alonzville H | excess fines. 
t ij 
' ( 
' { 
{ H 
QBr maaan nnn nnn ene {Poor: | Improbable: 
Berks | area reclaim. | excess fines. 
' ' 
{ i} 
3C*: H 
Berks---------------- \Poor: | Improbable: 
! area reclaim. | excess fines. 
4 1 
t i} 
Weikert-------------- !Poor: | Improbable: 
depth to rock. small stones. 
4B, ACacencenccnenene= |Poor: | Improbable: 
Blairton | area reclaim, | excess fines. 
! wetness. H 
{ 1 
1 t 
5B, SCeewenenn-n------ iFair: !Improbable: 
Braddock low strength. excess fines. 
{ 
1 \ 
6B, 6C---------------- \Pair: \Improbable: 
Braddock | large stones. | excess fines, 
| | large stones. 
H H 
| | 
6am nnn nnn ene nner nne |Fair: | Improbable: 
Braddock | large stones, | excess fines, 
| slope. | large stones. 
1 ' 
Dron nnn nen nnn nnn | Good-~--~------------ | Probable------------- 
Broadway \ H 
1 H 
t ! 
1 ! 
{ H 
8B, BCrmmn reer ene nnnn- {Poor: | Improbable: 
Carbo | depth to rock, | excess fines. 
| low strength. H 
i) 1 
1 t 
9Ce: | H 
Carbo---------------- |Poor: | Improbable: 
t) 
i) 
' 


See footnote at end of table. 


Improbable: 


excess fines. 


Improbable: 


excess fines. 


Improbable: 


excess fines. 


Improbable: 


excess fines. 


probable: 
hin layer. 


eS 


Improbable: 


excess fines. 


Improbable: 


excess fines. 


Improbable: 


excess fines, 
large stones. 


Improbable: 


excess fines, 
large stones. 


! Improbable: 


too sandy. 


Improbable: 


excess fines. 


Improbable: 


excess fines. 
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See text for definitions of 


Absence of an entry indicates that the soil was not rated. 
information in this table indicates the dominant soil condition but does not eliminate the need for 


F 


P 


P 


The 


Topsoil 


air: 
too clayey, 
small stones. 


air: 

too clayey, 
small stones, 
slope. 


oor: 
small stones. 


mall stones. 


Or: 


,0] 
depth to rock, 


small stones. 


Poor: 


P 


P 


F 


P 


small stones, 
wetness. 


OOr: 
too clayey, 

area reclaim, 
small stones. 


oor: 

too clayey, 
large stones, 
area reclaim. 


OOr: 

too clayey, 
large stones, 
area reclaim. 


air: 

too clayey, 
small stones, 
area reclaim. 


oor: 
too clayey. 


or: 
oo clayey. 


ao 
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TABLE 12.--CONSTRUCTION MATERIALS~-Continued 


Soil name and 
map symbol 


ee eee = Th, he = 


Roadfill 


Sand 


Topsoil 


area reclaim. 


if 
i 
H 
| 
i) i} 
9C*: { | 
Endcav----cerceneece- }Poor: } Improbable: Improbable: \Poor: 
! low strength, | excess fines. excess fines. | thin layer. 
| shrink-swell. | 
' 
1 ) i} 
9p*: ' H I 
Carboq-n--eene-enenn- 'Poor: !Improbable: Improbable: |Poor: 
| depth to rock, | excess fines. excess fines. | too clayey. 
| low strength, : H 
slope. 
t ! 1 
Endcav--------------- \Poor i Improbable: Improbable: \Poor: 
| low strength, | excess fines. excess fines. | thin layer. 
shrink-swell. 
i) 1 i) 
10A------------------- | Good-------------- { Improbable: Improbable: !Poor: 
Caverns | excess fines. excess fines. small stones. 
1 ! 1 
11B, 1]C-------------- {Poor: | Improbable: Improbable: |Poor: 
Chilhowie | depth to rock, | excess fines. excess fines, | too clayey, 
H shrink-swell. small stones. 
I ! 1 
11D------------------- \Poor: | Improbable: Improbable: \Poor: 
Chilhowie | depth to rock, | excess fines. excess fines. i too clayey, 
| shrink-swell. | | small stones, 
| | | slope. 
H H H 
| 1E------------------- |Poor: | Improbable: Improbable: \Poor: 
Chilhowie | depth to rock, | excess fines. excess fines. | too clayey, 
! slope, | | small stones, 
shrink-swell. slope. 
i} t i] 
12C------------------- |Poor: | Improbable: Improbable: \Poor: 
Chilhowie | depth to rock, | excess fines. excess fines. | too clayey, 
shrink-swell. small stones. 
‘ ' ! 
12D------------ eo \Poor: | Improbable: Improbable: !Poor: 
Chilhowie | depth to rock, | excess fines. excess fines. | too clayey, 
| shrink-swell. H | small stones, 
H 1 ! slope. 
H H { 
13C------------------- |Poor: | Improbable: Improbable: 'Poor: 
Chilhowie | depth to rock, | excess fines. excess fines. | too clayey, 
shrink-swell. small stones. 
! ! i] 
13D, 13E--eeeene-cen-- | Poor: | Improbable: Improbable: !Poor: 
Chilhowie | depth to rock, | excess fines. excess fines. | too clayey, 
| slope, | | small stones, 
shrink-swell. slope. 
t { ' 
14B, 14C---~----------- {Fair: | Improbable: Improbable: {Poor: 
Coursey | wetness. | excess fines. excess fines. | small stones, 
{ area reclaim. 
1 ) t 
15A-------2----------- |Poor: | Improbable: Improbable: }Poor: 
Derroc | large stones. } large stones. large stones. | area reclaim, 
small stones. 
1 t ! 
16B, 16C-------------- \Poor: | Improbable: Improbable: \Poor: 
Edom low strength. excess fines. excess fines. small stones, 
i] ! i] 


See footnote at end of table. 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


SSS ee OMe ee 


Soil name and Roadfill Topsoil 
map symbol 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Poor: 
low strength, thin layer. 


1) 
1 
| shrink-swell. 
1 
! 


19D----- nen enn enn \Poor: Improbable: Improbable: Poor: 
Frederick | shrink-sweil, excess fines. excess fines. too clayey, 
slope, slope, 


low strength. small stones. 


20B*, 20C*: 


Freder ick------------ Poor: Improbable: Improbable: Poor: 
| low strength. excess fines. excess fines. too clayey, 
1 thin layer. 
' 
Poplimento----------- 'Poor: Improbable: Improbable: Poor: 
| low strength. excess fines. excess fines. too clayey, 
H small stones, 
area reclaim, 
{ 
20D*: { 
Frederick------------ \Poor: Improbable: Improbable: Poor: 
low strength. excess fines. excess fines. slope, 
too clayey, 
thin layer. 
Poplimento------+--<-= Poor: Improbable: Improbable: Poor: 
low strength. excess fines. excess fines. oo clayey, 


small stones, 
area reclain. 


21B*, 21C*: 


Frederick---<e++--e-- Poor: Improbable: Improbable: Poor: 
shrink-swell, excess fines. excess fines. too clayey, 
low strength. small stones. 

Poplimento----------- Poor: Improbable: Improbable: Poor: 
low strength. excess fines. excess fines. too clayey, 

small stones, 
area reclain. 
21D*: 

Frederick------------ \Poor: Improbable: Improbable: Poor: 

| shrink-swell, excess fines. excess fines. too clayey, 
| low strength. slope, 
small stones. 
Poplimento--~-------- |Poor: Improbable: Improbable: Poor: 
| low strength. excess fines. excess fines. too clayey, 
H small stones, 
H area reclaim. 
1 
: 1 
21E*: 1 

Frederick------------ {Poors Improbable: Improbable: Poor: 
shrink-swell, excess fines. excess fines. too clayey, 
slope, slope, 


low strength. small stones. 


1 
1 
1 
4 
t 
i] 
I 
t 
t 
i] 
t 
t 
I 
! 
i 
t 
ry 
t 
! 
J 
1 
t 
! 
' 
1 
! 
t 
i] 
1 
i] 
i] 
' 
I 
1 
' 
iy 
i] 
1 
t 
1 
1 
! 
t 
1 
1 
! 
1 
' 
1 
1 
1 
1 
' 
! 
' 
1 
' 
t 
J 
' 
q 
4 
\Po 
Beaty 
i] 
i] 
i] 
1 
1 
( 
1 
! 
a 
1 
1 
! 
I 
t 
t 
t 
{ 
t 
i] 
1 
1 
i 
t 
1 
1 
t 
t 
1 
! 
! 
i] 
' 
' 
' 
i 
1 
i 
1 
t 
t 
I 
1 
t 
t 
1 
4 
1 
t 
1 
§ 
1 
' 
1 
1 
! 
! 
1 
1 
! 
1 


See footnote at end of table. 
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TABLE 12.--CONSTRUCTION MATERIALS=--Continued 


Soil name and Roadfill Gravel Topsoil 


map symbol 


i 
21E*: 


area reclaim. 


24B*, 24C*: H 
Gainesboro----------- iPoor: Poor: 


small stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Poor: 
small stones. 


t 1 ! 
1 ! ' 
1 i] i 
H { H 
Poplimento----------- !Poor: \Improbable: \Improbable: |Poor: 
| low strength, | excess fines. | excess fines. | too clayey, 
| slope. I | | small stones, 
area reclaim. 
! t ! i} 
22B*, 22C*: i | \ 
Frederick------------ |Poor: | Improbable: | Improbable: |Poor: 
| low strength. | excess fines. | excess fines. | too clayey, 
H | thin layer. 
1 1 
1 i] ) 1 
Poplimento----------- |Poor: | Improbable: | Improbable: \Poor: 
| low strength. | excess fines. | excess fines. ! too clayey, 
H | f | small stones, 
} | area reclaim. 
1 ‘ 
' t i \ 
22D*: H H H 
Frederickece--------- |Poor: ! Improbable: | Improbable: \Poor: 
: | low strength. | excess fines. | excess fines. | slope, 
H ' } too clayey, 
thin layer. 
i} 1 1 i} 
Poplimento----------- \Poor: \Improbable: | Improbable: !Poor: 
| low strength. | excess fines. } excess fines. | too clayey, 
H H ! ' small stones, 
H i | area reclaim. 
t t ) 
1 1 1 { 
23C*: { H 
Frederick------------ !Poor: | Improbable: ' Improbable: 'Poor: 
| low strength. | excess fines. | excess fines. | too clayey, 
| thin layer. 
1 
1 ' { 1 
Poplimento----------- {Poor: | Improbable: |Improbable: !Poor: 
| low strength. | excess fines. | excess fines. | too clayey, 
H H H { small stones, 
i { i ! area reclaim. 
| 
23D*: | i H 
Frederick------------ |Poor: | Improbable: \Improbable: |Poor: 
| slope, | excess fines. | excess fines. | slope, 
| low strength. I | | too clayey, 
{ { | | thin layer. 
1 1 1 ‘i 
1 1 i) 1 
Poplimentowccr------- |Poor: |Improbable: {Improbable: }Poor: 
| low strength, | excess fines. | excess fines. | too clayey, 
slope. i ' i small stones, 
1 | t 
t i] 1 
( ' ' 
1 i 1 
1 1 1 
{ 1 i] 
| : | 
' ' ! 
{ 1 ' 
! 1 1 
t t ' 
i] 1 i) 
' 1 t 
i) ' 
( ' ' 
' ' ! 
24D*: 1 H { 
Gainesboro----------- {Poor: | Improbable: } Improbable: iPoor: 

! area reclaim. | excess fines. | excess fines. | small stones, 

! 1 i) i) 

t ! { 1 Slope. 

1 ! ' 1 

1 t t ' 


See footnote at end of table. 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 
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Soil name and Roadfill Sand 


map symbol 


Gravel 


Topsoil 


1 
1 
24D*: | ; 
Berks---------------- \Poor: | Improbable: 
| area reclaim. | excess fines. 
1 1 
| t 
1 { 
24E*: 
Gainesboro=<<----~--- |Poor: | Improbable: 
| area reclaim, | excess fines. 
slope. | 
1 
' i} 
Berks------------"--- |Poor: !Improbable: 
! slope, | excess fines. 
| area reclaim. } 
1 ' 
1 t 
25B, 25Cennen- weno eee 'Poor: 'Improbable: 
Gilpin | thin layer. | excess fines. 
t t 
1 ! 
25D-nn enna nn enna nn == ;Poor: | Improbable: 
Gilpin | thin layer. | excess fines. 
! ! 
| | 
BCom ene e nnn n nanan =n | Poor: | Improbable: 
Gilpin | thin layer. excess fines. 
t 
! ! 
WD nna w ween enna \Poor: | Improbable: 
Gilpin | thin layer, | excess fines. 
| slope. | 
! ! 
' ] 
WC wweenweccennnnennn= |Poor: | Improbable: 
Gilpin ! depth to rock. ' excess fines. 
i) i) 
' t 
27]Derecennnnnnn nanan | Poor: | Improbable: 
Gilpin { depth to rock. excess fines. 
{ 
DZ] Encececencconeenencn 1 Poor: | Improbable: 
Gilpin | depth to rock, | excess fines. 
| slope. | 
t ’ 
t ( 
2BC omen nnaeenecenena= | Poor: | Improbable: 
Gilpin | depth to rock. | excess fines. 
t ' 
i i] 
28D, 28E-------------- !Poor: | Improbable: 
Gilpin { depth to rock, | excess fines. 
! slope. 
' 
' ' 
WAnrnmn nanan nnn |GOOde<--een mewn nnn nn | Improbable: 
Gladehill H | excess fines. 
' ' 
i] ! 
320A wen nnn neem eneneen= iPoor: ; Improbable: 
Guyan { low strength, ! excess fines. 
! wetness. H 
' ' 
! rT 
31B, 31C, 32Ca-------- | Good---9 9-9 ---------- } Improbable: 
Jefferson : | excess fines. 
' t 
32D ecerennnnnnannnennna |Poor: | Improbable: 
Jefferson slope. | excess fines. 
t 
' 
! 
i] 
4 


See footnote at end of table. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Poor: 
small stones, 
slope. 


gd 
ie} 
° 
ai 
oe 


small stones, 
slope. 


Poor: 
small stones, 
slope. 


av 
oO 
° 
= 
ee 


small stones. 


Poor: 
slope, 
small stones. 


Poor: 
small stones. 


Poor: 
slope, 
small stones. 


Poor: 
small stones. 


ae] 
° 
° 
ai 


small stones, 
slope. 


‘gd 
° 
° 
n 


small stones, 
slope. 


Poor: 
small stones. 


as) 
° 
fe) 
n 


small stones, 
s 


asl 
° 
° 
RK 


area reclaim. 


ms) 
fe} 
fe} 
i] 


wetness. 


Poor: 
small stones, 
area reclaim. 


as) 
° 
° 
5 


small stones, 
area reclaim, 
slope. 
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So 


il name and 


map symbol 


Jeffe 
33D, 3 
Jeffe 


34B, 3 
Laidi 


36B, 3 
Laidi 


37D, 3 


Laidi 


38B*, 


Gaine, 


rson 
3E a a ae a a a a a ee oe om 
rson 


4C, 35C--------- 
g 


6C, 37C--------- 
g 


JEwen----------- 
g 
38C*: 


sboroq---------- 


Massanetta 


40D, 4 


OE, 41D, 41E+--- 


Massanutten 


' 
1 
t 
' 
! 
t 
i 
t 
' 
' 
4 
! 
! 
1 
! 
y 
t 
1 
i] 
' 
{ 
1 
] 
1 
' 
t 
i 
1 
J 
! 
1 
' 
{ 
1 
i} 
' 
{ 
i] 
' 
i} 
1 
t 
' 
i} 
if 
| 
! 
4 
i 
! 
' 
| 
t 
t 
! 
‘ 
' 
' 
' 
! 
! 
! 
' 
! 
' 
t 
| 
! 
i 
! 
! 
! 
! 
i 
( 
! 
1 
t 
( 
4 
( 


TABLE 12.--CONSTRUCTION MATERIALS<-Continued 


Roadfill 


Poor: 
slope. 


Fair: 
wetness. 


Poor: 
slope. 


Poor: 
depth to rock. 


Poor: 
area reclaim. 


Poor: 
depth to rock. 


Poor: 
area reclaim. 


Poor: 
depth to rock, 
Slope. 


Poor: 
area reclaim, 
slope. 


Fair: 
low strength, 
thin layer, 
wetness. 


Poor: 
depth to rock, 
slope. 


See footnote at end of table. 


| Improbable: 


excess fines. 


excess fines. 


ay 
5 

us} 
R 
° 
oO 
5 
e 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Soil Survey 


Topsoil 


Poor: 
small stones. 


a) 
° 
° 
Hy 


small stones, 
slope. 


Poor: 
small stones, 
area reclaim. 


Poor: 

small stones, 
area reclaim, 
slope. 


Poor: 
small stones, 
area reclaim. 


Poor: 

small stones, 
area reclaim, 
slope. 


Poor: 
small stones. 


ue) 
oO 
° 
w 
oe 


small stones. 


Poor: 
slope, 
small stones. 


Poor: 
small stones, 
slope. 


Poor: 
slope, 
small stones. 


Poor: 
small stones, 
slope. 


Poor: 
small stones. 


Poor: 
small stones, 
slope. 


Shenandoah County, Virginia 


Soil name and 
map symbol 


Maurertown 


43B, 43C, 44B, 44C---- 
Moomaw 


Nomberville 


47C, 48C, 48D--------- 
Opequon 


51D*: 


52F*: 


Sequoia 


53D, 53E-------------- 
Sequoia 


Timberville 


TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


low strength, 
wetness. 


Fair: 
wetness. 


Poor: 
wetness. 


Poor: 

area reclaim, 
low strength, 
shrink-swell. 


Poor: 
low strength, 
wetness. 


Poor: 
depth to rock. 


Poor: 
depth to rock, 
low strength. 


Poor: 
depth to rock, 
slope. 


Poor: 
slope. 


Poor: 
area reclaim, 
slope. 


Poor: 
depth to rock, 
low strength. 


Poor: 

depth to rock, 
low strength, 
slope. 


Poor: 
low strength. 


See footnote at end of table. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 


4 

' 

{ 

i} 

i) 

4 

{ 

1 

| Improbable: 
i 

i) 

{ 

| excess fines. 
t 


| Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
thin layer. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


! 
t 
i} 
' 
i} 
! 
' 
t 
t 
1 
i} 
i} 
! 
1 
1 
' 
' 
t 
i} 
1 
i] 
i} 
' 
t 
1 
' 
1 
1 
\ 
1 
' 
{ 
1 
i} 
i} 
i} 
i} 
' 
1 
t 
| 
1 
' 
1 
i} 
1 
1 
| Improbable: 
1 
i] 
i} 
\ 
1 
i} 
1 
1 
1 
i} 
i} 
! 
t 
i) 
d 
1 
t 
! 
1 
1 
t 
1 
! 
‘ 
' 
i} 
1 
t 
1 
{ 
' 
{ 
1 
i} 
1 
' 
1 
t 
\ 
| excess fines. 
f) 
{ 
1 
1 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


1 
I 
t 
1 
1 
1 
t 
i 
{ 
t 
! 
1 
1 
t 
1 
i 
i] 
t 
! 
4 
t 
1 
{ 
I 
1 
t 
t 
1 
1 
i) 
t 
t 
t 
t 
I 
i} 
1 
1 
4 
1 
4 
! 
t 
i} 
i) 
1 
t 
i] 
t 
| 
1 
1 
1 
! 
{ 
{ 
\Improbable: 
| excess fines. 
1 
) 
t 
t 
i] 
t 
i} 
i) 
1 
1 
| 
1 
1 
1 
| 
i] 
1 
1 
1 
1 
t 
I 
t 
1 
i} 
1 
| 
i 
i} 
i] 
1 
t 
t 
i] 
| 
t 
q 
t 
i 
t 
1 
t 
| 
1 
! 
t 
1 
1 
1 
i] 
| 
1 
1 
{ 
1 
t 
t 
1 
i} 
t 
1) 
{ 
| 
1 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
thin layer. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
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Topsoil 


Poor: 
too clayey, 
wetness. 


Poor: 
small stones. 


Poor: 
wetness. 


Fair: 
too clayey, 
area reclaim. 


Poor: 

depth to rock, 
too clayey, 
small stones. 


Poor: 
wetness, 
too clayey. 


Poor: 
depth to rock. 


Poor: 
too clayey. 


Poor: 
depth to rock, 
slope. 


Poor: 

small stones, 
area reclain, 
slope. 


Poor: 
small stones, 
slope. 


Poor: 
too clayey. 


Poor: 
too clayey, 
slope. 


Poor: 
small stones, 
area reclaim. 
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Soil Survey 


TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill 


t 
1 
i] 
map symbol 
i 
! 


Urban land. 


a lea ar iPoor: 
Toms | low strength, 
| wetness. 
H 
i 
56B, 56C-------------- {Poor: 
Trappist | area reclaim, 
| low strength. 
t 
57%, : 
Udorthents 
! 
58*: H 
Udorthents. H 
1 
' 
J 
‘ 


59B, 59C-------------- 
Unison 


60B, 60C, 61B, 61C----; Poor: 
Unison low strength. 
62CHa ar essSSaeraaSesee Poor: 
Wallen depth to rock. 
62Dq S454 85552455525 Poor: 
Wallen depth to rock, 
slope. 
O3CsS<sSeeenSaaterSsen Poor: 
Wallen area reclaim. 


Wallen area reclaim, 
slope. 
65C*: 
Wallen--------------- Poor 
area reclaim. 
Lehew---------------- Poor: 


66F*: 
Wallen-------------- Poor: 
area reclaim, 
slope. 
Lehew----9---------- Poor: 
| depth to rock, 
slope. 


See footnote at end of table. 


Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Gravel Topsoil 


Improbable: 
excess fines, 
large stones. 


Poor: 

too clayey, 
large stones, 
area reclaim. 


Improbable: 
excess fines. 


Poor: 
thin layer. 


Improbable: 
excess fines. 


Poor: 
mall stones, 


Improbable: 
e s 
thin layer. 


xcess fines. 


Poor: 
small stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: Poor: 

excess fines, small stones, 
large stones. slope. 
Improbable: Poor: 


excess fines, small stones. 


large stones. 


Improbable: Poor: 

excess fines, small stones, 
large stones. slope. 
Improbable: Poor: 


excess fines, small stones. 


large stones. 


as) 
fo) 
fe) 
R 


Improbable: 


excess fines. small stones. 


Improbable: Poor: 

excess fines, small stones, 

large stones. slope. 

Improbable: Poor: 

excess fines. small stones, 
slope. 
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Soil name and Roadfill Sand Gravel 


map symbol 


Topsoil 


67F------------------- iPoor: 
depth to rock, 


Improbable: 
small stones. 


Improbable: 
thin layer. 


Poor: 
depth to rock, 


i) 
' 
| slope. small stones, 
slope. 
' 
68D*, 68E*: H 
Weikert-------------- iPoor: Improbable: Improbable: Poor: 
{ depth to rock, small stones. thin layer. depth to rock, 
} slope. small stones, 
| 
BerkSrercrrn een -- == \Poor: Improbable: Improbable: Poor: 
| slope, excess fines. excess fines. small stones, 
} area reclaim. slope. 
t 
H 
Weikert-------------- {Poor: Improbable: Improbable: Poor: 
slope, small stones. thin layer. slope, 
area reclaim. small stones, 


i) 
ry 
1 
1 
t area reclaim. 
1 


Berks---------------- }Poor: 
i slope, 
| area reclaim. 
5 
1 


Improbable: 
excess fines. 


Improbable: 


excess fines. 


t 

1] 

! 

i] 

i] 

1 

I 

1 

1 

1 

rT 

1 

J 

1 

t 

1 

t 

! 

t 

1 

i] 

! 

t 

t 

i] 

! 

H 

| slope. 
' 

1 

1 

! 

1 

1 

! 

i] 

1 

' 

' 

! 

1 

i) 

' 

4 

rT 

1 

1 

i] 

q 

t 

f 

| slope, 
1 
! 
1 
1 


rea reclaim, 


lope. 


i) 
i) 
1 
1 
1 
i 
' 
1 
i] 
’ 
' 
i] 
t 
i) 
1 
§ 
' 
' 
1 
1 
i] 
1 
4 
t 
' 
' 
t 
t 
' 
i 
‘ 
1 
4 
' 
{ 
1 
69D*, 69F*: ! 
‘ 
i] 
! 
t 
' 
' 
1 
t 
i) 
' 
1 
! 
' 
4 
t 
i) 
' 
' 
t 
! 
! 
t 
1 
i) 
1 
' 
' 
t 
i) 
1 
1 
4 
: oO 
! large stones, 
H a 
s 


TOBr anna nen naan nnn nana [GO0d-------n-eeennenn Probable------------- | Probable------------- | Poor 
Wolfgap H H | small stones. 
t i ' 
{ t t 
71D, 71E-------------- !Poor: Improbable: \Improbable: \Poor: 
Zepp | slope. excess fines. | excess fines. | small stones, 
H H { area reclaim, 
H | slope. 
| 
72Es+-+-------------~- \Poor: Improbable: !Improbable: {Poor: 
Zepp slope. excess fines. excess fines. 
H H 
t 1 
1 1 
1 4 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 13.--WATER MANAGEMENT 
(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not evaluated. The 


information in this table indicates the dominant soil condition but does not eliminate the need for onsite 
investigation) 


T Limitations for-- i Features affecting-- 
Soil name and Pond T Embankments, | ' H Terraces ' 


map symbol 


Alonzville 


See footnote at end of 


i] 
t 
t 
| reservoir 
i] 
t 


\Moderate: 
| seepage, 
slope. 

' 

\Severe: 
| slope. 


! seepage, 
H slope. 
t 
1 


\Moderate: 


| seepage, 
| depth to rock, 
! slope. 

! 

t 


\Severe: 


seepage. 


i] 
1 
slope. 


severe: 
seepage, 
slope. 


joevere: 


! seepage. 
! 


1 
i] 
| slope. 
! 
t 


table. 


dikes, and 


vere: 
iping, 
etness. 


om) 


vere: 
ard to pack. 


ao 


Severe: 
hard to pack, 
large stones. 


Severe: 
hard to pack, 
large stones. 


Severe: 
piping. 


evere: 
hard to pack. 


Deep to 


Deep to 


Deep to 


HA mo 


lope. 


e 
frost action, 
s 


lope. 


Deep to 


Deep to 


water 


water 


water 


water 


pth to rock, 
rost action, 


water 


water 


water 


water 


water 


water 


water 


i 
1 
t 
! 
f) 
1 
' 
i] 
1] 
' 
! 
f) 
' 
t 
t 
i] 
i) 
I 
! 
' 
t 
) 
i] 
' 
t 
t 
f) 
' 
] 
t 
4 
1 
' 
1 
' 
4 
i) 
! 
i] 
' 
t 
! 
§ 
i) 
1 
! 
t 
t 
1 
1 
' 
t 
i 
' 
' 
H 
1D pth to rock, 
' 
' 
1 
i] 
i] 
! 
! 
1 
I 
1 
' 
' 
t 
' 
' 
' 
' 
' 
' 
' 
i] 
! 
' 
' 
i) 
' 
' 
1 
i] 
' 
' 
1 
t 
t 
) 
! 
! 
' 
' 
! 
t 
1 
' 
t 
i 
i] 
i) 
1 
1 
' 
' 
! 
1 
i] 
1 
! 
' 


Slope, 
droughty, 
depth to rock. 


Slope, 
wetness, 


depth to rock. 


ope, 
etness, 
lepth to rock. 


Qfr 


Large stones, 
slope. 


rge stones, 
lope. 


iw 
” 


Percs slowly, 


e 
depth to rock. 


Peres slowly, 


e 
depth to rock. 


and 


|Favorable------ 


Depth to rock, 
large stones. 


Depth to rock, 
slope, 
large stones. 


Slope, 
large stones, 
depth to rock. 


Depth to rock, 
wetness. 


lope, 
depth to rock, 
wetness. 


|Favorable------ 


Large stones--- 


ope, 
arge stones. 


n 
re 


|Favorable------ 


Depth to rock, 
erodes easily. 


1 
depth to rock, 
erodes easily. 


|Favorable. 


depth to rock, 
large stones. 


Droughty, 
Gepth to rock, 
s 


lope. 


4 

1 

1 

{ 

i 

1 

t 

t 

1 

1 

t 

1 

! 

' 

i 

1 

1 

1 

1 

{ 

{Large stones, 

| slope, 

depth to rock. 
1 
' 
t 
1 
' 
! 
1 
' 
1 
t 
1 
t 
1 
1 
1 
1 
1 
t 


Wetness, 
droughty. 


Wetness, 
slope, 
droughty. 

1 
|Favorable. 
i) 
I 
4 


\Slope. 


Large stones. 


Large stones, 
slope. 


{Favorable. 


{Erodes easily, 


i depth to rock. 
| 

\Slope, 

| erodes easily, 
| depth to rock. 
t 
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Li i Features affecting-- 


1 
Soil name and | 
map symbol | 
1 

i) 


9C*, 9D*: 
Carbo------------ | Severe: 

| slope. 

H 

i 
Endcav----++-+--- iSevere: 

| slope. 

{ 

' 
10A--------------- \Severe: 
Caverns | seepage. 

' 

t 
1] B--------------- |Moderate: 
Chilhowie | depth to 

| slope. 

1 

' 
11C, 11D, 11E, I 
12C, 12D, 13C, | 
13D, 13E--------- \Severe: 

Chilhowie | slope. 

| 
14B--------------- |Moderate: 
Coursey | seepage, 

| slope. 

1 

! 
14C--------------- |Severe: 
Coursey | slope. 

' 

4 
15A--------------- iSevere: 
Derroc | seepage. 
16 Ben ene wee wenn nnn {Moderate: 
Edom | seepage, 

! depth to 

| slope. 

' 
16C--------------- iSevere: 
Edom | slope. 

' 

] 7 Bawa nnn nee ene iModerate: 
Endcav | depth to 
| slope. 

! 

' 
17C, 17D---------- \Severe: 
Endcav | slope. 

! 
18B--~------------- |Moderate: 
Endcav i depth to 

| slope. 

' 

i] 
18C--------------- iSevere: 
Endcav | slope. 
19D--------------- \Severe: 
Frederick | slope. 


See footnote at end of 


reservoir 


rock, 


rock, 


rock, 


table. 


mitations for-- 


Pond T Embankments, | : H 1 


i Terraces 


| dikes, and 


Severe: 
hard to pack. 


Severe: 
hard to pack. 


Severe: 
piping. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
piping. 


Severe: 
piping. 


Severe: 
seepage, 
large stones. 


Moderate: 
hard to pack, 
thin layer. 


Moderate: 
hard to pack, 
thin layer. 


Severe: 
hard to pack. 


Severe: 
; hard to pack. 


Severe: 
hard to pack. 


Severe: 
hard to pack. 


Drainage 


Deep to water 


Deep to water 


Deep to water 


Deep to water 


Deep to water 


Frost action, 
slope. 


Frost action, 
slope. 


Deep to water 


Deep to water 


to water 


iw] 
8 
iS 


to water 


iw] 
8 
us} 


to water 


to 


water 


to water 


Oo 
8 
Lo] 


Deep to water 


Percs slowly, 
depth to rock. 


Percs slowly, 
slope, 
erodes easily. 


Soil blowing--- 


Slope, 
droughty. 


Slope, 
droughty. 


Slope, 
wetness. 


Slope, 
wetness. 


Large stones, 
droughty. 


Sloper-ce------ H 


Percs slowly, 
slope, 
erodes easily. 


Percs slowly, 
slope, 
erodes easily. 


Peres slowly, 
slope, 
erodes easily. 


Percs slowly, 
slope, 
erodes easily. 


and 


Slope, 
depth to rock, 


erodes easily. 


Soil blowing--- 


Large stones, 


a 
depth to rock. 


Slope, 


1 
large stones, 
depth to rock. 


Slope, 
wetness. 


Large stones--- 


Favorable------ 


Slope, 
erodes easily. 


Erodes easily 


Slope, 
erodes easily. 


Grassed 


| 
t 
' 
' 
1 
1 
1 
' 
H 
'Slope, 
! erodes easily, 
| depth to rock. 
' 
! 
{Slope, 
erodes easily, 
percs slowly. 


Favorable. 


1 
1 
! 
! 
1 
' 
t 
t 
1 
1 
1 
' 
‘Large stones, 
| erodes easily. 
i] 
1 
1 
1 
' 
i] 
t 
1 
J 
! 
1 
1 
i] 
1 
' 
i) 
1 


Large stones, 
slope, 
erodes easily. 


iFavorable. 


Slope. 


Large stones, 
droughty. 


}Favorable. 


iSlope. 


Erodes easily, 
percs slowly. 


Slope, 
erodes easily, 
percs slowly. 


Erodes easily, 
percs slowly. 


Slope, 
erodes easily, 
percs slowly. 


jslope. 
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TABLE 13.--WATER MANAGEMENT--Continued 


' Limitations for-- Features affecting=-- 
Soil name and Pond | Embankments, | i T Terraces ’ 


map symbol dikes, and and Grassed 


{ 
t 
i) 
: reservoir 
t 
( 


areas levees diversions waterways 


20B*: 

Frederick-------- |Moderate: 
| seepage, 
| slope. 

i 
i) 

Poplimento------- (Moderate: 
| slope. 
' 

' 
20C*, 20D*: ' 

Freder ick-------- \Severe 
! slope. 

! 
t 

Poplimento------- {Severe: 
| slope. 

i] 
' 
21B*: { 

Frederick-------- |Moderate: 
| seepage, 
! slope. 

! 
' 

Poplimento------= {Moderate: 
slope. 

' 
21c*, 21D*, 21E*: | 

Frederick-<9----- {Severe: 
slope. 

Poplimento--~----{ Severe: 
| slope. 

! 
i] 
22B*: | 

Frederick-------- |Moderate: 
| seepage, 
slope. 

1 

Poplimento-------|Moderate: 
| slope. 

‘) 

1 

22C*, 22D*, 23C*, | 

23D*: | 
Frederick------<- {Severe: 
slope. 

' 
Poplimento------ |Severe: 
| slope. 

! 

i] 

24B*: H 

Gainesboro------- iSevere: 
| seepage. 
' 

Berks------------ 'Severe: 
| seepage. 
| 
H 

24c*, 24D*, 24E*: | 

Gainesboro------~ \Severe: 
| seepage, 
| slope. 

1 
t 


See footnote at end of table. 


pack. 


pack. 


pack. 


pack. 


pack. 


Deep 


iw, 
o 
1) 
ie] 


go 
a 
3) 
'd 


o 
oO 
@ 
ue) 


i=) 
8 
ue] 


i=] 
8 
ke} 


Deep 


Deep 


Deep 


iw) 
® 
'o 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


1 
droughty, 
depth to rock. 


oughty, 
lepth to rock, 
lope. 


O OH 


' 
1 
| 
f 
i) 
1 
4 
t 


|Favorable------ 


'Favorable------ 


|Favorable------ 


|Favorable------ 
i} 
i} 


1 
|Favorable------ 


Large stones, 


a 
depth to rock. 


pth to rock, 
arge stones. 


- Oo 


Ope, 
arge stones, 


Qe 


Favorable. 


Favorable. 


Slope. 


1Slope. 


Favorable. 
Favorable, 


Slope. 


Slope. 
Favorable. 


Favorable. 


Large stones, 
droughty, 
depth to rock. 


Droughty, 
depth to rock, 
large stones. 


Large stones, 
slope, 


lepth to rock.} droughty. 
' 
i 
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TABLE 13.--WATER MANAGEMENT--Continued 


: Limitations for-- H Features affecting-- 
Soil name and Pond : Embankments, 


' 

H | Terraces 
map symbol H reservoir dikes, and Drainage and Grassed 

J 

i 


| seepage, 
H slope. 
i) 


25Bq-------------- |Moderate: 
| seepage, 
| depth to 
| slope. 
i 
‘ 
1 


1 

1 

1 

' 

27C, 27D, 27E, H 
28C, 28D, 28E----!Severe: 

1 

\ 

t 

{ 

{ 

1 


Gilpin slope. 
73°) Nala ;Severe: 
Gladehill seepage. 
{ 
30Arwn nnn neneccee= |Moderate: 
Guyan | seepage. 
i} 
1 
31 Bonne nnnnn ene = | Severe 
Jefferson | seepage. 
1 
' 
31C, 32Ceennen----- 'Severe: 
Jefferson seepage. 
1 
32D--------------- |Severe: 
Jefferson | seepage, 
slope. 
| 
33C------- 2-2 |Severe: 
Jefferson | seepage. 
i] 
i] 
33D, 33Ercc------- 'Severe: 
Jefferson | seepage, 
slope. 
1 
BA BH ween n nn nnn nn |Severe: 
Laidig | seepage. 
| 
34C, 35C, 35D-<--- \Severe: 
Laidig | seepage, 
| slope. 
t 
I 
36 Benen enn n nnn nn |Severe: 
Laidig | seepage. 
1 
36 Conennnnrenenene |Severe: 
Laidig | seepage, 
| slope. 
i] 
’ 


vere: 


mo 


piping. 


Severe: 
piping. 


See footnote at end of table. 


hin layer. 


cto 
> 
bp 
5 
a 
ke 
o 
4 
. 


Deep to water 


Deep to water 


Deep to water 


Deep to water 


Deep to water 
Frost action--- 
Deep to water 


Deep to water 


Deep to water 


Deep to water 


Deep to water 


Percs slowly, 
slope. 


Percs slowly, 
slope. 


Percs slowly, 
slope. 


Percs slowly, 
slope. 


Slope, 
droughty, 
depth to rock. 


Slope, 
depth to rock. 


Slope, 
depth to rock. 


Slope, 
large stones, 
depth to rock. 


Droughty, 
soil blowing. 


Wetness-------- 


Slope, 
wetness, 
droughty. 


Slope, 
wetness, 
droughty. 


Slope, 
wetness, 
droughty. 


Slope, 
wetness, 
droughty. 


n 
we 
° 
Le} 
fi) 
t 
l 
' 
! 
{ 
' 
' 
1 
! 
' 


Depth to rock, 
slope, 
large stones. 


Depth to rock, 
large stones. 


Slope, 
depth to rock, 
large stones. 


Slope, 

large stones, 
depth to rock. 
Soil blowing--- 


' 
|Wetness-------- 


!Pavorable------ 


t large stones. 
Slope, 


large stones. 


Large stones, 
wetness. 


1 
large stones, 
wetness. 


Large stones, 
wetness. 


arge stones, 
wetness. 


Droughty, 
depth to rock, 
slope. 


Depth to rock, 
large stones. 


Slope, 
depth to rock, 
large stones. 


Large stones, 
slope, 
depth to rock. 


Droughty. 


\Wetness. 
' 


' 
i) 
\Favorable. 
t 
t 
1 


' 
\Slope. 


{Slope. 


Slope, 
large stones. 


Slope, 
large stones. 


Large stones, 
droughty. 


Large stones, 
slope, 
droughty. 


Large stones, 
droughty. 


Large stones, 
slope, 
droughty. 
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map symbol 


reservoir 


TABLE 13.--WATER MANAGEMENT--Continued 


dikes, and 


Drainage 


Features affecting-- 


' Limitations for-- | 
Soil name and Pond | pmb | | T Terraces 


1 ankments , 


Irrigation 


and 


Soil Survey 


Grassed 


i 
! 
areas levees | diversions waterways 
H 
1 


Laidig 


Massanetta 


40D, 40E---------- 
Massanutten 


41D, 41 Ensen anen- 
Massanutten 


Nomberville 


'Severe: 
seepage, 


1 
| 
| slope. 
H 
! 
! 
1 


;Severe: 


| seepage. 
i] 
| 
! 


! seepage, 
slope. 
{ 
t 


seepage, 
slope. 


i} 

\ 

4 

{ 

i 
\Moderate: 
seepage. 
t 

1 


slope. 
\Severe: 
1 seepage, 
| slope. 
{ 
i 
' 


{Moderate: 


slope. 


\Moderate: 
slope. 


\Moderate: 


seepage. 


See footnote at end of table. 


Severe: 
piping. 


Severe: 
seepage, 
large stones. 


Severe: 
thin layer. 


Severe: 
seepage, 
large stones. 


Severe: 
thin layer. 


Severe: 
piping. 


Severe: 
thin layer, 
piping. 


Severe: 
thin layer, 
piping. 


hard to pack, 
wetness. 


Severe: 
piping. 


='O 
ps 

hed 
i 

f=] 

Qa 


Deep to water 


Deep to water 


Deep to water 


Deep to water 
Deep to water 


Flooding------- 


Deep to water 
Deep to water 


Percs slowly, 
frost action. 


Percs slowly, 
slope. 


Percs slowly, 
slope. 


Peres slowly, 
slope. 


Percs slowly, 
slope. 


Flooding, 
frost action. 


Deep to water 


1 
' 
if 
4 
f 
! 
! 
! 
! 
' 
’ 
! 
! 
' 
! 
| 
| 
| 
1 
t 
( 
' 
q 
| 
t 
i] 
f 
| 
i) 
‘ 
i 
4 
( 
t 
! 
{ 
t 
| 
i 
! 
! 
! 
! 
| 
! 
f 
! 
! 
| 
1 


Droughty, 
rooting depth, 
slope. 


Slope, 
large stones, 
depth to rock. 


Droughty, 
depth to rock, 
slope. 


Slope, 
large stones, 
Gepth to rock. 


Droughty, 
depth to rock, 
slope. 


Wetness, 
erodes easily. 


Slope, 
depth to rock. 


Slope, 
droughty, 
depth to rock. 


Wetness, 
percs slowly, 
erodes easily. 


Slope, 
wetness, 
soil blowing. 


Slope, 
wetness, 
soil blowing. 


Slope, 
wetness, 
percs slowly. 


Slope, 
wetness, 
percs slowly. 

Wetness, 
flooding. 


Favorable------ 


\Slope, 


| large stones, 
| rooting depth. 


Large stones, 
depth to rock. 


Large stones, 
depth to rock. 


Slope, 
large stones, 
depth to rock. 


Slope, 
large stones, 
depth to rock. 


Erodes easily, 
wetness. 


Slope, 
droughty, 
depth to rock. 


Slope, 
depth to rock. 


Erodes easily, 
wetness, 
perecs slowly. 


Wetness, 
soil blowing, 
rooting depth. 
Slope, 
wetness, 
rooting depth. 


Wetness, 
percs slowly. 


Slope, 
wetness, 
peres slowly. 


Erodes easily, 
wetness. 


!Favorable------ 


Slope, 
large stones, 
droughty. 


Large stones, 
droughty, 
depth to rock. 


Large stones, 
droughty, 
depth to rock. 


Large stones, 
slope, 
@roughty. 


Large stones, 
slope, 
droughty. 


Erodes easily. 


Slope, 
droughty, 
depth to rock. 


Slope, 
droughty, 
depth to rock. 


Wetness, 
erodes easily, 
percs slowly. 


Peres slowly, 
rooting depth. 


Slope, 
percs slowly, 
rooting depth. 


Peres slowly. 


Slope, 
percs slowly. 


Wetness, 
erodes easily. 


|Favorable. 
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TABLE 13.--WATER MANAGEMENT~--Continued 


H Li H 


mitations for-- Features affecting-~ 
ond 1 Embankments, i Terraces 


reservoir and 


t 
Soil name and | 
map symbol ’ 
1 

1 


Urban land. 


47C, 48C, 48D---<- \Severe: 
Opequon 1 

| slope. 

! 

! 
49%, H 
Pits H 

1 

1 
S0Asen nnn ene enna ne 'Slight--------- 
Purdy H 

{ 

t 

t 

H 
51D*: H 
Rock outcrop----- iSevere: 

! depth to rock, 

slope. 

t 
Carbo------------ \Severe: 

' slope. 

I 

H 
52F*: H 
Rock outcrop-----|Severe: 

{ depth to rock, 

! slope. 

1 

t 
Drall------------ ‘Severe: 

| seepage. 

| 
Wallen----------- \Severe: 

| seepage, 

} slope. 

1 

! 
53C, 53D, 53E----- |Severe: 
Sequoia | slope. 

| 
54Beo nnn nen nee 'Moderate: 
Timberville | seepage, 

slope. 

1 
Lo)a) Clete tata atatatatatatatanale {Slight--------- 
Toms H 

I 

H 
56Be-------------- 'Moderate: 
Trappist } depth to rock. 

| 
56Canna nnn ne eee 'Moderate: 
Trappist } depth to rock. 

i] 
57*, 
Udorthents H 

' 

1 
58*: H 
Udorthents. | 

1 

i 

1 

1 

i] 


See footnote at end of table. 


Severe: 
piping, 

hard to pack, 
wetness. 


vere: 
ard to pack. 


a> oO 


vere: 
eepage. 


wn 
no 


Severe: 
seepage, 
large stones. 


Severe: 
hard to pack. 


Moderate: 
piping, 
hard to pack. 


Severe: 
hard to pack, 
wetness. 


Severe: 
thin layer, 
hard to pack. 


Severe: 
thin layer, 
hard to pack. 


rcs slowly, 
rost action. 


th OD 


to water 


to water 


to water 


to water 


to water 


to water 


to water 


large stones, 
frost action. 


Deep to water 


5] 
i 
1 
i] 
1 
! 
i] 
1 
4 
t 
1 
1 
i) 
1 
' 
1 
i] 
! 
iy 
1 
1 
1 
1 
i] 
1 
! 
1 
t 
1 
1 
' 
i) 
i] 
1 
H 
\Percs slowly, 
1 
i] 
i] 
1 
! 
' 
i] 
1 
i) 
' 
| 
i 
\Deep to water 
1 
' 
! 
i] 
1 
J 
1 
1 
1 
1 
! 
' 
1 
1 
1 
i 
1 
1 
1 
' 
t 


ope, 
epth to rock. 


Qe 


Wetness, 
percs slowly. 


ope, 
lepth to rock. 


Qe 


Percs slowly, 
depth to rock. 


ope, 
epth to rock. 


Qe 


Large stones, 
droughty, 
fast intake. 


Large stones, 
droughty, 
depth to rock. 


Slope, 
depth to rock. 


Slope, 
flooding. 


Wetness, 
percs slowly, 
erodes easily. 


Percs slowly, 
depth to rock, 
erodes easily. 


Percs slowly, 
depth to rock, 
erodes easily. 


Slope, 
; depth to rock, 


Slope, 
erodes easily, 


erodes easily. | depth to rock. 


Erodes easily, 
wetness, 
percs slowly. 


Slope, 
depth to rock. 


Slope, 
depth to rock, 
erodes easily. 


Slope, 
depth to rock. 


Large stones, 
too sandy, 
slope. 


t 

i] 

t 

1 

1 

1 

t 

1 

1 

1 

i] 

t 

1 

) 

' 

i) 

' 

! 

1 

i] 

1 

i) 

i] 

f) 

i) 

1 

i] 

1 

1 

1) 

5 

t 

1 

i) 

t 

1 

J 

' 

1 

i] 

1 

1 

t 

1 

' 

t 

i] 

' 

1 

t 

I 

1 

1 

i] 

i 

\Slope, 

! large stones, 
| depth to rock. 
I 
1 
a 
t 
1 
4 
t 
1 
1 
1 
1 
' 
t 
1 
' 
rT 
1 
1 
1 
1 
1 
1 
! 
t 
' 
! 
1 
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1 
t 
1 
! 
1 
i} 
1 
i] 
t 
t 
ry 
! 
1 
t 
t 
t 
1 
! 
t 
t 
t 
i] 
1 
1 
! 
1 
1 
t 
1 
1 


Slope, 
depth to rock, 
erodes easily. 


Favorable----<=- 


Large stones, 
erodes easily, 
wetness. 


Depth to rock, 
erodes easily. 


Slope, 
depth to rock, 
erodes easily. 


Wetness, 
erodes easily, 
percs slowly. 


Slope, 
depth to rock. 


Slope, 
erodes easily, 
depth to rock. 


Slope, 
depth to rock. 


Droughty, 
large stones, 
slope. 


Large stones, 
slope, 
droughty. 


Slope, 
erodes easily, 
droughty. 


Favorable. 


Large stones, 
wetness, 
erodes easily. 


Erodes easily, 
depth to rock. 


Slope, 
erodes easily, 
depth to rock. 
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TABLE 13.--WATER MANAGEMENT--Continued 


H Limitations for-- Features affecting-- 
Soil name and Pond | Embankments, | i Terraces H 


{ 
H 
map symbol | reservoir 
t 
1 


! 
dikes, and Drainage Irrigation H and i Grassed 
areas levees |__diversions |___ waterways 
| | | 
59Bwn enn ------- ee |\Moderate: Severe: Deep to water |Slope---------- !Favorable-----~- 'Favorable. 
Unison | seepage, hard to pack. | ! 
! slope. H H 
1 1 ! 
i} i} i} 
SOC mene nn ewe an --- 'Severe: Severe: Deep to water |Slope---------- \Slope---------- \Slope. 
Unison | slope. hard to pack. H i 
1 1 ‘ 
1 i} 1 
60B~--------------- {Moderate: Severe: Deep to water /Slope---------- |Favorable------ |Favorable. 
Unison | seepage, hard to pack. H 
slope. | 
i} 
i} 
60C mmm nnn nnn enn \Severe: Severe: Deep to water |Slope---------- |\Slope---------- Slope. 
Unison | slope. hard to pack. ! 
1 i} 
i} i} 
61 Bese ent tern n nnn \Moderate: Severe: Deep to water Slope---------- |Large stones---!Large stones. 
Unison | seepage, hard to pack. : 
| slope. 
' ' 
{ 1 
61 Caen nme seen narnnn {Severe: Severe: Deep to water (|Slope---------- }Large stones, {Large stones, 
Unison | slope. hard to pack. slope. Slope. 
t 
62C, 62D---------- |Severe: Severe: Deep to water j|Slope, Slope, Large stones, 
Wallen seepage, seepage, large stones, large stones, slope, 
slope. large stones. Groughty. depth to rock.; droughty. 


‘ 
i} 
1 
1 
i} 
t 
! 
i} 
Wallen seepage, 
{ 
1 
r) 
t 
1 
1 
| 


{ thin layer. 


depth to rock. 


| 
1 
1 
i 
1 
i} 
i] 
' 
{ 
1 
1 
1 
1 
1 
t 
t 
t 
i) 
1 
i} 
| 
{ 
i} 
i} 
i) 
t 
q 
i} 
iy 
i} 
i 
i) 
i) 
t 
i 
t 
1 
! 
! 
i) 
1 
t 
i} 
i} 
t 
1 
{ 
! 
{ 
1 
\ 
i} 
t 
i 
i} 
i] 
i) 
1 
t 
i 
t 
{ 
large stones. | 
4 
t 
i) 
i} 
4 
{ 
i} 
1 
1 
i) 
1 
t 
1 
1 
i} 
| 
1 
i) 
t 
( 
1 
i} 
q 
1 
1 
t 
{ 
1 
{ 
i) 
i) 
i} 
{ 
1 
i) 
! 
i] 
t 
i} 
1 
1 
1 
i} 
t 
t 
1 
i 
t 
! 
! 
( 
i] 
i 
1 
depth to rock. 
1 
1 
' 


( 
' 
1 
1 
t 
’ 
t 
i} 
1 
! 
t 
t 
1 
! 
t 
1 
1 
i} 
{ 
! 
i} 
t 
1 
! 
1 
1 
1 
1 
i} 
t 
' 
1 
1 
' 
4 
i} 
J 
J 
t 
4 
t 
1 
i) 
1 
1 
' 
Slope, }Large stones, 
‘ 
' 
H 
1 
1 
1 
iJ 
1 
1 
} 
1 
t 
1 
' 
‘ 
H 
i) 
1 
i) 
1 
1 
{ 
1 
1 
' 
1 
i} 
{ 
i} 
1 
{ 
1 
{ 
( 
| 
q 
i] 
i) 
1 
t 
1 
! 
! 
1 


1 
1 
] 
{ 
1 
{ 
i 
{ 
1 
1 
1 
1 
Deep to water Large stones, j{Slope, Large stones, 
seepage, droughty, | large stones, slope, 
slope. depth to rock. | depth to rock.; droughty. 
i 
65C*, 65D*, 65E*, 
66E*, 66F*: | 
Wallen--+-~----- ‘Severe: Severe: Deep to water {Large stones, | 
| seepage, seepage, droughty, | large stones, { slope, 
| slope. large stones. depth to rock.| depth to rock.| droughty. 
' 1 
{ { 
Lehew----------- ‘Severe: Severe: Deep to water Slope, {Slope, Slope, 
| seepage, seepage, large stones, | large stones, large stones, 
slope. large stones. depth to rock. | depth to rock.| droughty. 
1 1 
6 7F ere rr rrr tna iSevere: Severe: Deep to water o-- \Slope, Large stones, 
Weikert 1 depth to rock,; seepage. i large stones, slope, 
slope. depth to rock.! depth to rock. 
] { 
68D*, 68E*: H H 
Weikerterc------- {Severe Severe: Deep to water oe |Slope, Large stones, 
| depth to rock,} seepage. ! large stones, | slope, 
slope. depth to rock.| depth to rock. 
1 t 
_Berksecssscces=== {Severe: Severe: Deep to water |Slope, iDepth to rock, {Droughty, 
} seepage, seepage. droughty, | slope, depth to rock, 
| slope. depth to rock.! large stones. slope. 
' { 
t { 
69D*, 69F*: i i 
Weikert---------- \Severe: \Severe: Deep to water [|Slope, {Slope, Slope, 
| depth to rock,} seepage, droughty, i depth to rock.{ droughty, 
! 
! 
1 


i) 

! i 
| seepage. \ 
' { 
i] t 


See footnote at end of table. 


Shenandoah County, Virginia 259 
TABLE 13.--WATER MANAGEMENT--Continued 


t 

Soil name and | 
map symbol | reservoir 

‘ 

t 


' 
1 
' 
1 
1 
' 
1 
H 
Droughty, 1S ope, 
' 
1 
i) 
i) 
1 
' 
1 
' 
t 
i) 


' 
i) 
t 
I 
' 
1 
' 
H 
Berks----7------- |Severe: iSevere: Deep to water 1 Depth to rock, 
! seepage, | seepage. slope, depth to rock,| large stones, 
| slope. H depth to rock.{ large stones. | slope. 
t 1 
1 t 
JOBr- nn nH =H iSevere: {Severe: Deep to water jSlope, Favorable------ \Droughty. 
Wolfgap | seepage. | piping. droughty. 
' 1 
1 1 i) i) 
71D, 71E, 72E---~- \Severe: !Moderate: Deep to water {Slope---------- \Slope, iLarge stones, 
Zepp | seepage, | large stones. | large stones. | slope. 
i] 1 1 
H H 1 
1 1 L) 


1 
| slope. 
t 
t 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 14,--ENGINEERING INDEX PROPERTIES 


Absence of an entry indicates that data were not estimated) 


(The symbol < means less than; > means more than. 
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channery silty 
clay, shaly 
clay. 


H H Classification TFrag- | Percentage passing 1 1 
Soil name and |Depth! USDA texture | H iments | sieve number-- {Liquid | Plas- 
map symbol H ' { Unified |! AASHTO |! >3 {71 7 1! limit ! ticity 
H i j\inches} 4 | 10 {| 40 ! 200 |} | index 
1 i | \ \ 1 Pct | | \ t 1 Pet ¢ 
Lora, a { { I H ' ' H H H 
10A-------------- | Q-10}Sandy loam------- {SM, SM-SC,{A-2, A-4 {| O  {(85-100175-100}40-90 |25-55 {| <25 | NP=5 
Caverns | | ML, CL-ML} H H H H H H H 
110-39|Fine sandy loam, {SM, ML \A-4 { OQ  {85=100}75~100{65-95 |45-85 | <35 | NP=8 
H ! silt loam, loam. H H { ' H | i H 
139-72!Sandy loam, loamy!SM, SM-SC,!A-l-b, ! 0-5 !70-100!/60-100!40-85 !20-75 | <25 ! NP=5 
\ | sand, gravelly | ML, CL-ML!} A-2, A-4} i H H | { | 
H { silt loam. f | H | | H i { t 
| H H H H H ! | H | 
11B, 11C, 11D, } { | H H H ! { { H 
11E, 12C, 12D, | H H H H i | H H { H 
13C, 13D, 13E~--! 0-6 !Silty clay loam !CL 'A-6, A-7 | 0-10 |90-100/85-100!80-100!75-95 |! 30-50 | 10-25 
Chilhowie | 6-18!Clay, silty clay !CH \A-7 { 0-10 }90-100/85-100}80-100!75-95 | 50-65 | 30-45 
18-35! Extremely ‘CH, GC, !A-7, A-2 110-30 125-80 115-65 }15-65 '15-60 | 50-65 | 20-35 
| Channery clay, 1 SM, GM | i i 
{ | very channery | { { { | | | { i 
| | silty clay, H 1 H H H 1 H { H 
{ | flaggy clay. H H | H I H 1 { { 
135-39 | Unweathered } 0 w= ate tet er te i rr 
| bedrock. { I H H H { H H H 
{ H H H H t H | { 
14B-------------- | 0-12|Loam------------- {ML }A-4 } O-5 {80-100}80-100}60-95 {50-85 | <30 | NP=7 
Coursey 112-58/Gravelly sandy SC, SM, lA-l-b, i 0-10 {60-100}50-100}40-90 !20-80 | <35 | NP=-15 
! ! clay loam, clay | GC, CL ! A-2, 1 ' ; | H | H 
H { loam, loam. i | A-4, A-6| H ' ! t { | 
'58-60!Gravelly sandy SC, SM, !A-l-b, | 0-10 !60-100!40-100!40-90 !20-80 | <35 ! NP=15 
H | clay loam, sandy} GC, CL {| A-2, | { | H H { H 
' | clay loam, loam.} | a-4, A-6} i H i H H { 
t | H | H I H { ! H { 
14C-------------- \ 0-12! Loam~------------ IML \A-4 | 0-5 {80-100;80-100}60-95 {50-85 | <30 | NP-7 
Coursey '12-58!Gravelly sandy !SC, SM, {A-l-b, | 0-10 !60-100!/50-100!40-90 !20-80 | <35 ! NP=15 
f | clay loam, clay ! GC, CL | A-2, { H ! H | H H 
| loam, loam. | | A-4, A-6| H H H H | 
'58-63/Gravelly sandy {SC, SM, [|A-1-b, |} 0-10 }60-100/40-100}40-90 {20-80 } <35 | NP-15 
| | clay loam, sandy{ GC, CL | A-2, H } | ! H ! { 
H ! clay loam, loam. } | Awa, A-6} H { i { | H 
i i H H i { H ' H { 
15A+-----------+- | Q=3 {Cobbly sandy loam!ML, SM,  |A-2, A-4 }15-40 180-95 {65-95 {50-80 !25-60 | <25 ! NP-10 
Derroc { i | CL-ML, SC{ H H H H t | H 
| 3-37!Gravelly sandy {SM, GM, {A-1, A-2,}25-60 {50-80 {30-65 125-60 [15-40 {| <25 ! NP=10 
i { loam, very | GC, SC |} A-4 | i H { ! { H 
cobbly sandy H H { i { H { { 
I | loam, extremely | { | H | H H { H 
{ | cobbly sandy H H { { i H H H { 
| loam. | H H | i { H H 
137-65|Very cobbly loamy!GC, GM, {A+1, A-2 $35-70 }35-55 {30-50 {20-45 !10-25 | <25 ! NP-8 
H } sand, very | GP-GM, | H H H H t H 1 
cobbly sandy | GM-GC H } H H | i H H 
H } loam, extremely { H H i H | H H H 
cobbly sandy | : ! ! 
1 } loam. t I t t f H H | H 
H H 1 t H H H H H H 
16B, 16C--------- | O-7 {Silty clay loam jML, CL \A-4, A-6é | O  {85-100/80-100}75-95 170-90 |} --- | --- 
Edom 7-34'!Silty clay, 'CH, CL 'A-7, A-6 | 0-10 !70-90 |65-85 165-85 !55-80 | 35-55 ! 12-30 
{ channery clay, | } i 1 1 I i H 1 
| shaly silty clay| H I I | H | H 
{ loam. ' ! i t 1 H 1 H H 
34-65!Channery silty {!GM, ML, SMIA-7, A-6,{ 5-20 |25-80 !20-70 }15-60 115-55 ! 35-49 } 10-20 
| Clay loam, H | A-2 { { { { H H H 
i] 1 1 ' 4 ‘) 4 1 ] ' 
| i H \ ( | { ' { H 
t t i} ! 1 t i} t 1 1 
! i] i} t t 4 ' ' t 1 
i { | { \ H t | H 
t i) 1 t 1 1 i} 1 rT 1 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 
| : i Classification TFrag- Percentage passing i ' 
Soil name and {Depth{ USDA texture |} H !ments sieve number-- {Liquid | Plas- 
map symbol H H ! Unified |} AASHTO } > 3 1 ] T | limit | ticity 
H \ H H tinches! 4 {| 10 } 40 $| 200 | | index 
it i | t 1 Pet H \ 1 i Pet 4 
it H | H { t | H ! 
17B, 17C, 17D, | H H H H } | i t | 
18B, 18C-------- ! o-8 !Silt loam-------- 'CL<ML, CL !A-4, A-6 | 0 90-100!90-100!80-100!65-90 | 20-35 | 5-15 
Endcav | g-58!Clay~------------ 'CH 1A-7 ae) 80-100175-100!70-100!60-95 | 60-85 | 35-55 
158-62 }Unweathered H --- | --- } --- tt et ee ate 
Ly deBecroeks 
i) i] i] 1 1 1 1 t 1 i] 
19D--------~---=- 0-7 {Gravelly silt GM, cc, \A-4, A-6 0-10 |60-80 150-75 140-70 135-65 <35 NP-15 
Frederick i t loam. i ML, CL 1 H | H H i H 
1 7-16!Gravelly silty |CH, MH, !A-7 ! 0-5 !80-100!50-95 !45-90 135-85 | 50-70 | 20-40 
i { clay loam, silty! SM, sc | ' ! H | H H 
! | clay, clay. H ! H t H I | { 
116-47!Clay, silty clay !CH 'A-7 ! o-5 !'90-100!85-100!70-100!60-85 | 60-85 ! 30-50 
147-651Clay, silty clay CH 1A-7 0-5 90-100185-100} 70-1001 50-75 | 50-75 25-45 
I t ! ) 1 i 1 1 1 t 
20B*, 20C*, 20D*:} i H ! | H H H H H 
Frederick------- ! 0-7 !Silt loam-------- IML, CL, 1A-4, A-6 | 0-5 80-100} 75-1001 75-95 175-90 <35 NP-15 
| H | CL-ML i | i t 1 ! { 
| 9-161Silty clay loam, 'CH, MH 'A-7 ! o-5 !80-100!75-100!70-95 !60-90 | 50-70 | 20-40 
H | silty clay, | H H | | H H ! 
H | clay. { H H H H | H H 
'16-47!Clay, silty clay !CH 'A-7 1 0-5 |90-100!85-100!70~100/60-95 | 60-85 } 30-55 
147-65 {Clay, silty clay \CH \A-7 0-5 90-100 85-1001 75~100{65-95 50-75 24-45 
1 1 ! { ! t t i] \ t 
Poplimento--~--- ! O+12/Silt loam-------- ICL, CL-ML {A-4, A-6 | 0-5 1|80~100}75-100165-100/50-90 | 25-40 | 5-15 
112-23'Silty clay loam, |CL, CH 1A-7 ! 0-5 !80-100!75-100!65-95 {60-90 | 35-65 | 15-50 
H | silty clay, | H H | i { H \ 
| i clay. | H { H | H | I 
123-54!Channery silty {CL, CH, {A-6, A-7,! 0-10 '45-90 !40-100!35-80 !30-75 | 35-60 ! 15-35 
4 { clay loam, very | GC, SC | A-2-6 | | H | | | 
H { channery silty | H | | H | | 1 
H } clay, clay. | | H | H H H H 
'54-62!Channery silty !CL, CH, {A=2, A-6,! 0-15 |45-90 !40-100!35-80 !30-75 | 35-55 | 15-30 
H i clay, very | GC, SC | A-7 { | i H | { 
H } channery silty | i | H t 1 H | 
i { clay loam, clay.| H H { H { | | 
H t H H | 1 ' H | H 
zip, 2ict, 210%, | | | i a oe 
21E*: t 1 1 1 i ' i 
Frederick------ 0-7 Gravelly silt cu, GC, 1A-4, A-6 0-10 160-80 {50-75 {40-70 135-65 <35 NP-15 
' } loam. ) ML, CL i H I I i \ 
! 7-16iGravelly silty |CH, MH, !A-7 ! 0-5 !80-100!50-95 !45-90 !35-85 | 50-70 | 20-40 
H | clay loam, silty} SM, SC } H H H | t ' 
| i clay, clay. \ t { | | { i 
$16-47!Clay, silty clay !CH 'A-7 ! O-5 !90-100!85-100}70-100!60-85 ! 60-85 | 30-50 
147-65 |Clay, silty clay CH 1A-7 0-5 90-100} 85-1001 70-100 50-75 50-75 25-45 
1 1 ! t 1 
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Soil Survey 


' T H Classification 'Frag- | y T 


1 t t i] i] 
Soil name and {Depth} USDA texture | i Iments } sieve number-- {Liquid } Plas- 
map symbol ! ! | Unified {| AASHTO |>3 | | Y 1 } limit | ticity 
i ' i t finches} 4 | 10 { 40 |} 200 | | index 
tin 1 I i 1 Pct 4 \ 1 t 1 Pet | 
i 4 { 1 H | { { H | 
28C, 28D, 28E----! 0-3 {Very stony silt |GC, CL,  |A-2, A~4,,10-40 {50-90 {45-85 {35-75 {30-70 | 20-40 | 4-15 
Gilpin : ! loam. | SC, CL-ML} A-6 I { { H { { 
! 3-10!Channery silt \GM-GC, CL,!A-2, A-4,} 0-30 |50-95 }45-90 135-85 130-80 | 20-40 | 4-15 
H | loam, very | CL-ML, SC} A-5 H H H i | | I 
' ' channery loam, | | H H H ' { ' { 
t | Silty clay loam. | i { H t | H H 
'10-26!Channery loam, |GC, GM-GC {A-1, A=2,} 0-35 {25-55 [20-50 {15-45 j15-40 | 20-40 | 4-15 
| { very channery | | A-4, A-5]} | t t | { { 
H | silt loam, { { 1 H | H I H 
H { extremely { { | i H { H ! | 
I } channery silty | H H H H i H | 
! ! clay loam. t H i { H H H | I 
!26-30!Unweathered {ooo eee at a Ot a Oe a re 
(cl ce ieee eee Oe ee 
29hnnnn n-ne == ! 0-5 !Fine sandy loam {SM, SM-SC }A-2, A-4 | 0-5 {80-100}80-100{50-85 }25-50 | <20 {| NP-5 
Gladehill ! 5-42!Loam, fine sandy {ML, SM, {A-2, A-4 {| O-5 {80-100{80-100}50~-95 {30-70 | <25 | NP-10 
{ | loam, sandy { sc, CL | | H H | { i 
' ! loam. { ! H I i { H { 
142-72!Fine sandy loam, !SM, SM-SC,!A-1, A-2,} 0-30 {60-100!50-100}25-100}20-70 | <20 $ NP-5 
| | loam, gravelly j{ ML, GM-GC| A-4 { ' H i H 1 
| | sandy loam. t H | H | H H 
H H { H { H H i H H 
30A-------------- ! o-7 !Silt loam-------- IML, CL-ML JA-4 1 QO  {95-100/95-100}95-100}65-80 | 20-30 | 5-10 
Guyan ! 7-62!Loam, clay loam, !ML, CL ‘n-4, A-6 |} 0  185-100!85-100!80-100!70-95 | 25-40 | 8-17 
! ! silty clay loam.! { H { H | H { H 
H { ' H H { i H t 
31B, 31C, 32c, } H t H H H H 1 H H 
32D------------- ! o-5 'Sandy loam------- (SM, SC, jA=2, A-4 | 0-5 [85-95 |80-90 {40-80 {25-65 | 20-35 {| 2-10 
Jefferson | H | ML, CL {| H H { H H H 
} S-4giGravelly loam, |SM, SC, {A-4, A-2,} 0-5 {75-90 {50-90 {50-80 $30-70 | 15-35 | 2-15 
t | gravelly clay {| ML, CL {| A-6 H H H H { { | 
H | loam, gravelly | H H { H H H { 
H | sandy clay loam. | { H | | H { ' 
'48-72!Very gravelly ‘GM, SM, {A-2, A-4,} O-5 {55-75 {25-75 {20-70 {10-60 {| 20-35 } 2-10 
i { loam, very | ML, GM-GC{ A-1 H | H | { t 
| | gravelly clay | H | { I i H I H 
H { loam, very 1 t I H H H I 
{ ! gravelly sandy | : | { i I H I 1 
} ' clay loam. H | H H \ } H } ' 
{ H H H { H i H H { 
33C-------------- | 0-5 [Very stony sandy {|SM, GM,  |A-2, A-4 | 5-20 {65-90 {60-90 {40-75 [25-50 | <25 | NP-10 
Jefferson : ! loam. | ML, CL | H : | H | i } 
! S-48!Channery loam, [SM, SC, !A-2, A-4,! 5-20 175-90 !70-90 !50-80 }30-70 | 15-35 | 2-15 
| } gravelly clay | ML, CL } A-6 { { H { { H H 
| loam, gravelly H H H { H H H 1 H 
{ ! sandy clay loam. | ‘ H i | H dH H i 
'48-60!Very channery ‘GM, SM, {A-l, A-2,} 5-25 155-75 150-75 135-70 !20-60 | 20-35 | 2-10 
H ! loam, gravelly | ML, GM-GC} A-4 H H H H H H H 
H | clay loam, H ' { H H H 1 
! ! gravelly sandy | 1 H H H i H H 1 
} ! clay loam. H I { | I H H H 
4 t ' ! i] ' ' 1 ' 1 1 
i 1 i) ' 1 1 ' 1 t 1 1 


See footnote at end of table. 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


1 i T Classification TFrag- | Percentage passing ' ’ 
Soil name and {Depth} USDA texture | |  yments |{ sieve number-- ‘Liquid | Plas- 
map symbol =| H {Unified {| AASHTO | >3 y; | | | ¢ Limit | ticity 
! 1 \ H ‘inches! 4 | 10 | 40 | 200 | | index 
——— Dep Dp 
ii | ' ‘ 1 Pot | \ \ 1 1 Pet 4 
 e ' 4 i] ! 1 i} ' 1 ' 1 
1 { iy 1 1 ' 1 1 ! ! ' 
38B*, 38C*, 38D*,| { H i H i H i i H 
38E*: t H { { \ H H H H H 
Gainesboro----- ! Q-7 'Silt loam-----~-- IML, CL-ML,!A~4, A-6 | 1-5 {90-100 80-90 {70-1001 50-80 ' §<35) | NP=15 
1 f) t CL 4 t 1 i] 1 ' 
! i 1 ' 1 ' t 1 1 ! : t 
| 7-24!Very channery ICL, SC, GC!A-6, A-2,} 5-20 {50-90 130-85 |40-80 /30-75 | 25-45 | 10-25 
i | Clay loam, very | {| A-4 H H i | H H 
| channery silty | { | I H i H | i 
| | clay loam, silt | | H H H H H H 
' loam. i { H { | H t H 
124-30!Very channery 'Gc, CL, {A-2, 410-35 135-55 !10-30 110-25 | 5-20 | 20-40 | 6-15 
i ! silty clay loam,} SC, GM-GC] A-l-b | 1 | H { H H 
H | extremely | | | { H H H { { 
! | channery silt | : H | i H H ' H 
{ | loam. H { H | t H I { H 
130-34 | Unweathered { o-e- i re rt Or Oe a a 
! ' bedrock. | H { H 1 H | | H 
I { { ' H H | H H H 
39A-------------- ! Q-11!Silt loam-------- IML, CL,  {A-4, A-6 | O-5 {90-100}85-100}75-95 [55-80 | <30 | 2-12 
Massanetta H H ! CL-ML H H H H | H | H 
411-22/Clay loam, silty |CL \A~6 ! O-5 !90-100!85-100!75-95 !55-85 | 25-40 | 10-20 
1 ! clay loam, silt |} 1 ' : 1 | i | } 
1 | loam. { I ' | H H H t H 
'22-40!Loam, silty clay !CL, CL-ML,{A-4, A-6 | 0-10 |75=100|60~-100}50-95 {40-90 | 20-40 | 5-20 
H | loam, gravelly | SM-SC, SCI | | H I H { 1 
{ | Clay loam. | H H { | { | { i 
' 40-62 | Variable--------- [oo | SSS SS cpa: Seo SRE [See oP RESL oles 
H { { H H { H H H H H 
40D, 40E+-~------ ! o-2 !Channery silt SM, ML Ja-4 ' o-2 '65-80 155-75 145-70 135-70 | <20 } NP 
Massanutten ‘ | loam. ' H | ' | { H 1 i 
! 2-4 !Channery silt ISM, SM=SC,}A-4 1 0-2 !65-80 }55-100!45-100!35-85 | <25 | NP-7 
H ' loam, channery | ML \ H { H H H | H 
1 ! loam. H { i H i H t H 
! 4-21!Silt loam, 'gM, SM-SC,!A=4 ' O-2 165-80 $55-100145-100/35-85 | <25 | 3-10 
! ' channery silt | ML H H H H H i 
{ | loam, channery | H H t H H ' H H 
H ! loam. i H { { { { H H 
121-241 Extremely {SM, GM {A-4, ' O-2 160-95 }20-100}20-90 {15-75 | <20 | NP 
H | Channery loam, | | A-l-b, | H H H H 
| | Sandy loam, very| | A-2 H { | H H i { 
i ! channery loam. | i H H H H H { H 
! 24-281 Unweathered { == po mee fee fee fee fp eee fee pote fone 
! ! bedrock. | H | H H { H H 
H H { | H { 1 H { H 1 
41D, 41E-<------- ' Q-2 !Very stony silt |SM, ML 1A-4 150-75 '60-75 !50-70 !45~65 $35-60 | <20 | NP 
Massanutten ! ' loam. : H H 1 H i H 1 H 
! 2-4 !Very stony silt {SM, SM-SC,{A-4 150-75 {60-75 {50-90 145-65 {35-60 | <25 | NP-7 
| ! loam, very stony! ML ; i | { { | i { 
H ! loam. q { i i H H | f H 
! 4-21/Channery silt ISM, SM-SC,{A-4 1 5-10 160-75 $55-100!145-70 135-65 | <25 {| 3-10 
{ ! loam, channery | ML I H ! I H H H H 
| | loam, silt loam. { H H i | H 1 H 
91-24! Extremely ‘sm, GM 'A-2, A-4,! O-2 $60-95 $25-100/20-80 !15-50 | <20 ! NP 
H { channery loam, | | A-l-b { H H H { H 
| | sandy loam, very | H H | H H t I 
{ { Channery loam. | | { { H H H ! H 
124-28 |Unweathered {0 aa a ae Ce ce I a 0 a 
H ! bedrock. H | H H H { H I | 
! H { { { { H t | 
42A-------------- ! 0-6 !Silty clay loam '!CL, CH 'a-6, A-7 | 0  !95-100!95-100!90-100!70-90 } 30-55 | 12-30 
Maurertown 1 6-65!Silty clay loam, |CL, CH \A-7 ' Q  $95-100!95-100!85-100175-95 | 40-75 | 15-45 
i ! silty clay i} 1 ! 1 § ' 1 1 1 
iy ! ' i} i) ' i] 1 t 1 i} 1 
{ | clay. I | { t I I t { { 
' ' 1 i] 1 1 ' t 4 i} 1 
1 1 iy 1 i] 1 t 1 1 1 1 


See footnote at end of table. 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


1 H ' Classification TFrag- | Percentage passing i ' 
Soil name and {Depth} USDA texture } T 'ments { sieve number-- {Liquid | Plas- 
map symbol H 4 | Unified | AASHTO | > 3 } T i i | limit } ticity 
H H H ' ‘inches! 4 | 10 ! 40 | 200 | | index 
Se re ee ee ee ee Dae Se a eg ee ee ee Dae oe 
, in 4 ' I 1 Pot 1 I \ \ 1 Pet 1 
{ H H H H | H | H 1 { 
43B, 43C--------- ! O-8 |Fine sandy loam |ML \A=4 ! Q-5 190-100/80-100165-100/50-90 | 20-35 | NP-10 
Moomaw | B-18}/Silt loam, clay {CL, CL-ML {A-4, A-6 | 0-15 }90-100}80-100}75-100!70-90 | 20-40 | 5-15 
H ' loam, gravelly ! | | H H H H H | 
H | loam. H { H H H i f H H 
'18-65/Silt loam, sandy }ML, CL, !A-4, A-6 | 0-10 |80-100}60-100!155-95 {45-90 | 20-40 | 3-15 
i ! clay loam, ' som, sc} | H H i | { | 
H | gravelly loam. | { I H f t | H 
| H H H H | H | | H H 
44B, 44C--------- | 0-8 !Cobbly fine sandy/ML, SM lA-4 110-20 {85-95 {80-90 |70-80 {45-75 { 20-35 | NP=10 
Moomaw | | loam. | H | { H | H | | 
| 8-18{Silt loam, clay |CL, CL-ML |A-4, A-6 | 0-15 |90-100}80-100}|75-100170-90 | 20-40 | 5-15 
{ | loam, gravelly | | H H H | H | H 
1 i] ' 1 ! § 1 ' i} ' 1 
i ; loam. ‘ ( 1 ' ! t | ' ' 
{18-65{Silt loam, sandy }ML, CL, {A-4, A-6 | 0-10 }80-100}60-100!55-95 {45-95 | 20-40 | 3-15 
I { clay loam, 1} SM, SC | H H H | | ' H 
} gravelly loam. { H | i | { | H | 
H H H | | H H H t H { 
45Ann- nnn nnn nnn n ne | O+14}Si1t loam-------- IML, CL-ML,|A-4 | 0  {$95-100/90-100!80-100}55-95 | <32 | NP-10 
Newmarc { H | CL { H | { | | H H 
114~36}Silt loam, silty |ML, CL-ML,{A-4, A-6,} © {|95~-100{90-100/85-100|70-100{ 22-42 {| 3-20 
; ! clay loam. ! CL | A-7 H { 1 { | { i 
136-62}Loam, silt loam, |ML, CL-ML,{A-4, A-6,{| 0-3 {75-100170-100/65-100{55-95 | 22-42 | 3-20 
! ! silty clay loam.! CL | A-? | H H H 1 { H 
i | { ! { | I I | H H 
Q6Annn-n----------- | 0-13} Loam------------- {ML jAq4 1 QO | 100 |95-100/80-95 {60-80 | <30 {| NP-7 
Nomberville 113-50{Silt loam, silty {CL-ML, CL }A-4, A-6,} © | 100 {95-100/85-100/65-100; 25-50 | 5-25 
1 § 1 t _ 1 i] ' ' ' 1 ' 
H | Clay loam. H | A-7 H 1 t i 1 t t 
150-62!Gravelly silt IML, CL, {A~-4, A-6 | 0-10 $50-100}35-100{20-95 {15-95 | <30 | NP-15 
{ | loam, very { CL-ML, GM| H | H | H f { 
{ | gravelly sandy | } | | { H I | { 
H | loam, silty clay} { H H | { | H 
| | loam. | H { H H | I H { 
{ H H H H H H { { | i 
47C, 48C, 48D----} 0-3 {Silty clay loam |CL, MH, CH/A~6, A-7 } 0-5 {85-100{80-100/80-100; 75-95 {| 30-55 | 10-30 
Opequon { 3-20/Silty clay loam, |CH, MH, CLIA-6, A-7 | 0-10 |80-100160-100}60-100/55-95 | 35-65 | 15-40 
1 ! 1 1 ? 1 1 1 ' i] t 
\ i clay, silty ! ! t 1 t | 1 H ! 
{ | clay. H H | H H { H H 1 
120-24 |Unweathered fo nee are te te tt er a ret 
{ | bedrock. H i i I H { | H | 
{ 1 t ! 4 ! ! { 1 ' 1 
{ 1 1 i} a i] t | i] ! t 
49%, H i H H H { H t H H { 
Pits H H { | H { H H H { { 
H H ' H H H | H H H { 
50A-------------- | 0-6 {Silty clay loam |ML, CL {A-4, A-6,1 0  {$95-100}90-100/90-100/90-100; 25-50 | 4-20 
Purdy { { H | A-7 H H H { I H { 
| 6-51/Silty clay, clay,{CL, CH, MH}A-6, A-7 | ©  {95-100!90-100!85-100}75-85 | 30-65 | 11-30 
1 i] ' 1 i) i] 1 i) 1 i] ! 
I ; Clay loam. ‘ \ 1 1 1 t 1 ' 1 
}51-65/Silty clay, clay }CL, CH, MH}A-6, A-7 | 0  {95-100!90-100!85-100}70-95 | 30-65 | 11-30 
i} i) loam clay. i] 1 t 1 1 i} ! 1 1 
J t ' 1 i] 4 ' 1 ! i] t 
1 1 ry ! ! t 1 ' 1 ' 1 
1 1 t i} 1 1 ' t 1 fy i) 
51D*: i { | H { H { | i { 
Rock outcrop----{ 0-60!Unweathered {0 =a- tere Eietete nn tet Mt at rer te ae 
1 ! bedrock. H H H | { H | { 
{ t H i H ! { | H H 
Carbo----------- | 0-8 {Silty clay loam {CL |A-6, A-7 | O-2 {95-100}90-100/85-95 |75-85 | 30-50 | 10-25 
| 8-37|Clay------------- 1CH \A-7 | 0-5 }95-100}85-100!80-95 |70-90 | 60-80 {| 35-55 
137-41! Unweathered {0 wee pote fee fl wee fee wee peer foomee foo 
1 1 1 1 ' 1 1 1 1 ! 
' t ! i) t I t ' i] I 
i} 1 i} t 1 i] 1 ! t f) 
( ' i} 1 1 ' i) i) ' ' 


! bedrock. 
! 
t 


See footnote at end of table. 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


: 1 1 Classification \Frag- | Percentage passing H i 
Soil name and Depth! USDA texture | 1 iments | sieve number-- {Liquid | Plas- 
map symbol | H | Unified ! AASHTO |>3 | : i | | limit | ticity 
H ! : \ ‘inches! 4 {| 10 | 40 }$ 200 |} | index 
Se ee pee ee ee ae ee a ps Og ye Ge Ta Te Te Ne ee ies ee ee ae a 
1 in | ! t 1 Pet 4 ' ! ! 1 Pet | 
H ' H I { H H H | { H 
56B, 56C--------- | 0-8 {Silt loam---~---- IML, CL, {A-4, A-6 | ©  {95-100}90-100}80-100160-95 | 20-35 {| 2-14 
Trappist H H | CL=ML | { H t H H { t 
| 8-37{Silty clay, clay,|CL, CH 'A-7, A-6 | O  {80-100}60-100}55-100/50-95 {| 35-60 | 12-30 
H { channery silty | { H H { H | H H 
' ' 1 1 1 i] ! 1 1 ' 1 
’ ; clay. ' 1 1 t ' ! ! t ! 
137-40{Very channery iGC, CL, {fA+2, A-7,} O-5 {30-75 {20-65 {20-60 {15-60 ; 35-60 { 12-30 
: ! clay, very ' cH, SC | A-6 I H | H H H H 
H ' channery silty | | { | H | H | 
| { clay, channery | | t | | H | ! { 
H {| clay. { H f H t { | { 
140-44!Unweathered J mee ace a ter Ce a rt ret a 
H | bedrock. ! | | I H { | | H 
1 t i] 1 ! 1 1 ' ! 1 t 
‘ i) ! ! I 1 i] 4 i) 1 i) 
57%, | t { H { H H H { H H 
Udorthents H H i H H | H H { H H 
' ! ' 4 i) ! ! 1 1 ' ! 
' ' ( 1 1 1 t i 1 1 ' 
58*: H H | | { | | { H H H 
Udorthents. H { H H 1 H H { H H 
i) ! I 1 1 ! t 1 ! i} i] 
! i] i] 1 ! i] 1 t i} 1 
Urban land. H | H } { H H } | } ! 
H H { { H | { H i | f 
59B, 59C--------- | 0-8 !Loam------------- ‘CL, ML, {A-4, A-6 | 0-25 }75-100!75-100!60-95 {50-90 | 20-38 | 2-15 
Unison H i { CL-ML, SM} t | H | H H | 
| 8-52}Clay loam, clay, {CL, CH 1A-6, A-7 | 0-25 175-100}65-100160-100{55-95 | 35-65 | 15-35 
| | gravelly silty | H H H | { | H | 
i] ! ! I { 1 ' 1 i) ! ' 
t ; Clay. ' ! I ' t t ( 1 1 
{52-621Cobbly clay loam,{CL-ML, CL,{A-1, A-2,{10-45 [30-90 125-85 }20-85 115-80 | 20-50 | 5-20 
' | silty clay loam,| ML, GM-GC} A-6, A-7! H { ' H | H 
H | very gravelly | H { | i { H { 
H {| loam. { { H { { H { H H 
H H H ! H | | H H ! H 
60B, 60C--------- | 0-8 {Gravelly loam----|SM, ML, {A-4, A-6 | Q-25 [60-80 {55-75 155-65 /40-60 | 20-35 [| 2-15 
Unison ! ! | cL, GM} | | H { I | I 
} 8-52}Clay, clay loam, |CL, CH {A-6, A-7 | 0-25 |75-100}65-100!60-100/55-95 | 35-65 | 15-35 
{ { gravelly silty | | | | | ! | | { 
' ' la 1 t 1 1 1 ! i) t 1 
! 1 Clay. 1 t 1 { 1 t | ! { 
'52-62!Cobbly clay loam,!CL-ML, CL,{A-1, A-2,110-45 !30-90 {25-85 {20-85 {15-80 | 20-50 | 5-20 
' ! silty clay loam,} ML, GM-GC! A-6, A-7! H i i | H H 
H | very gravelly | H { | f | | | H 
1 | loam. | i H i H H H H H 
H { | t \ H H | i H ! 
61B, 61C--~------ | 0-8 !Cobbly loam------ ‘ML, CL, {A-4, A-6 {25-45 180-90 }75-90 {60-85 {55-80 {| 20-35 | 2-15 
Unison | | ! CL=ML | H 1 | { | { 
{ 8-52'Clay, clay loam, !CL, CH 'A-6, A-7 | 0-25 175-100165-100}60-100/55-95 | 35-65 | 15-35 
{ | gravelly silty | { H | { { i H 
' ! 1 1 ! t ' ! i} i i] 
1 ; Clay. 1 1 i { ' { I 1 1 
152-621Cobbly clay loam,{CL-ML, CL,}jA-1, A-2,}10-45 |30~90 {25-85 }20-85 {15-80 | 20-50 } 5-20 
i | silty clay loam,! ML, GM-GC} A-6, A-7! H H H | H 1 
H | very gravelly | H H ' H { H H 
H | loam. H t | { H H ! H 
H H H ' H H | 1 H H i 
62C, 62D--------- | O-7 !Channery sandy |SM, SM-SC !A-2, A-4,! 2-20 !70-85 ‘60-80 !40-60 |20-40 | <35 | NP-10 
Wallen H ' loam. ‘ 1 Ae1 1 H | i { i ' 
| 7-35!Very cobbly loam,|GM, GM-GC,!A-2, A-4,/25-55 135-65 |30-60 {20-50 110-40 | <35 | NP=10 
H i very cobbly silt! SM-SC, SM! A-1 H H H H H H H 
| f loamy very | | a ee ee 
! ; Channery fine l 1 1 1 1 ! ! ! t 
| | sandy loam. H H H H ' H H 
}35-39! Unweathered joc tt a rr ee a a a 
H | bedrock. 1 i ' ' 
1 t 1 ' 1 1 1 i] t ! 1 
t i) 1 ' iT i) i] 1 1 t ' 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


] i : Classification TFrag- | Percentage passing | i 
Soil name and |Depth; USDA texture iments sieve number-- {Liquid | Plas- 
1 1 
pie ee Fics co a 
1 J t ! I ! Pet ' 1 ! ' ‘ Pet l 
rt ' { H H i H H 1 
63C, 63D, 63E---= 0-7 [Very stony sandy Su, a wire A-4 5-20 150-90 150-80 145-75 125-55 «35 NP-10 
Wallen I 1; ioam. 1 ’ mol | ' t ( t 1 t t 
| 7=35!Very channery ISM, GM,  |A-2, A-4,{20-55 {35-65 {30-60 {20-50 |10-40 | <35 | NP-10 
H | sandy loam, very} GM-GC, | A-1 : : | | : ' H 
{| cobbly loam, | SM-SC H | H | H | I 
H ! very cobbly fine! i H H } i | H t 
i ! sandy loam. i H | | 1 | | { H 
135-39 !Unweathered {| ooee ee Oat Otte Bet ee 
| | bedrock. | | ae ee ee cee a ee 
' ' ! i} t 1 i) ! ' 1 1 
64D, 64E, 64F----1 0-7 aes stony eae ov gel A-4 {15-30 150-90 150-80 145-75 125-55 «35 NP-10 
Wallen t 1 sandy loam. t , “SC; 1 ‘ 1 i { 1 ' 
! 7=35!Very channery {SM, GM,  |{A-2, A-4,/20-55 {35-65 {30-60 {20-50 110-40 | <35 | NP-10 
H | sandy loam, very} GM-GC, } A-1 H H H : ; | H 
H ' cobbly loam, ! SM-SC : H | H | | { 
H | very cobbly fine} | ! | { H H H H 
i | sandy loam. H H H H H H H I H 
135-39 | Unweathered {oot eee Eatin Eaten a ee 
| ! bedrock. ' } | | | | { | i 
H H { { { H H H H H 
65C*, 65D*, 65E*:| H H H H H | H { H i 
Wal len---------- 0-7 iVery stony sandy 1SM, a te aA-4 5-20 {50-90 150-80 145-75 125-55 <35 NP-10 
loam. i ML, ~SC; | 1 { 1 t { ‘ 
7-35 Very channery iSM, GM,  |A-2, A-4,/20-55 {35-65 [30-60 {20-50 |10-40 | <35 | NP~10 
! { sandy loam, very! GM-GC, |! A-1 | ! | H | H H 
! {| cobbly loam, | SM-SC { { H H H H 1 H 
H | very cobbly fine} 1 1 | i | H { H 
H ! sandy loam. ! H t H H | ' H 1 
135-39! Unweathered J ene a en Cet Ct Ci i ee 
| Bedrock. | ! a ae ee OD ee ee 
| i] 1 1 ' i] 4 ( 1 ' ' 
Lehew----------- 0-4 iVery stony loam eu eu ne A-4 5-25 150-90 145-80 140-75 120-55 15-30 NP-7 
l , — ! ! l 1 ] ' 1 
4-20! very channery 1SM, GM, jA-2, A-4 | 5=40 [45-75 |30-65 }20-55 }10-40 | 15-30 ! NP~7 
' ! sandy loam, ! GM-cc, | { | | | { i H 
: | channery fine | SM-SC ' ! H i H | H | 
H | sandy loam, | H I f H { | { i 
H | extremely t H { i 1 i ' { i 
H | channery loam. | | H { H H H i H 
}20-24!Very channery (SM, GM, jA-2, A-4 $10-50 [45-75 }30-65 !20-55 !10-40 | 15-30 | NP+7 
H } sandy loam, very| GM-GC, | | i H { | i { 
! ! channery fine | SM-SC 1 | i H i H H H 
i ! sandy loam, H I H H H | { i | 
H | extremely { H H | ! H | H 
H ! channery loam. | H { H } i 1 { { 
{24-28 Weathered bedrock | --- --- -- --- -- --- --- aco | ore 
f] t t t 4 | i] t ‘ t i] 
66E*, 66F*: | H H H { | | H H 
Wallen---------- 0-7 {Extremely stony (SM, GM, \A-2, A-4 115-30 150-90 150-80 145-75 125-55 <35 NP-10 
1 | sandy loam. i ML, SM-SC; ' 1 \ ’ ! 1 ! 
| 7-35|Very channery (SM, GM,  [A-2, A-4,{20-55 {35-65 |30-60 {20-50 110-40 | «35 | NP=10 
: ! sandy loam, very} GM-GC, }! A-1 H | | H H H H 
! | cobbly loam, { SM-SC | i i 1 I H i | 
! | very cobbly fine| H { { H { H | | 
H | sandy loam. H | H H f H { H H 
135-39! Unweathered {| ooee ttn Seen tn i i ce 
! ! bedrock. | I ! I { H H { t 
1 ! 1 ' t i] t t ! t ! 
t ' ' t i] ' ! 1 J f] i] 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


loam, channery 
loam. 


| | i Classification TFrag- | Percentage passing i H 

Soil name and |Depth! USDA texture | H Iments | sieve number-- {Liquid { Plas- 
map symbol H | { Unified {| AASHTO {| >3 |} ' T T | limit {| ticity 

| ‘ : H ‘inches! 4 ! 10 |! 40 | 200 |} | index 

; In | 1 ! 1 Pct | ' I ! 1 Pet 1 

{ H H H H t t { { 
J2Ene enn nnn nnn ane | 0-4 |Extremely stony !SM, GM 1A-2, A-4 !15-50 '!60-75 150-70 145-65 !30-55 | <20 |! NP-10 

Zepp I | loam. H H I { H t I H 

; 4-10{Channery loam, {SM, SM-SC,!A-2, A-4 !15-50 !60-70 !50-70 140-65 !25-50 | <25 | NP-7 

H | channery fine ! GM } H H i ! H H H 

{ {| sandy loam, H H 1 { H H { { H 

| extremely stony | H | { H 1 H { t 

{ | sandy loam. { { 1 H H H H | 
}10-48;Channery loam, {SM, SM-SC,}A-2, A-4 | 0-15 {60-75 {55-70 140-70 125-55 |! <25 ! NP-10 

| very channery {| GM H | { H | H { H 

| sandy loam, H { ! { | H t 

| stony fine sandy| ! H { H { H { H 

| loam. { { ! t H H H 
{48-57{}Channery clay 1SM, SM-SC,{A-2, A-4 {| O [60-75 {55-70 [45-70 {35-55 | <35 | 3-15 

| loam, channery | GM I { H | H H 1 

| loam. H H H | H | H | H 
157-65 | Extremely iSM, SM~SC,}A-2, A-4,} O [45-75 }25-70 |20-70 115-50 | <35 |} 3-15 

' | Channery clay ! GM | A-l-b } H H : H H H 

i} 1 i) 1 1 1 1 1 t { ' 

1 t 1 1) 1 t t 1) 1 { 1 

i} t ' 1 1 1 ! t ' | 1 

1 { 1 ! 1 ' ! 1 i | 1 

i} i} 1 ! 1 1 1 1 ' 1 ' 

J I 1 i] 1 1 1 t i 1 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 15.+=PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


Absence of an entry indicates 


Entries under "Erosion factors--T" apply to the entire 


Entries under "Organic matter" apply only to the surface layer. 


that data were not available or were not estimated) 


(The symbol < means less than; > means more than. 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 16.--WATER FEATURES 


Absence of an entry indicates that the 


The symbol < means less than; > means more than. 


feature is not a concern or that data were not estimated) 


("Flooding" and "water table" and terms such as “rare," "brief," "apparent," and "perched" are explained in 
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High water table 


Floodin 
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High water table 


Floodin 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 17.--SOIL FEATURES 


(The symbol < means less than; > means more than. Absence of an entry indicates that the feature is not a 
concern or that data were not estimated) 


: Bedrock ' Risk of corrosion 
ee 


Soil name and 


1 
i} ' 
map symbol Depth {Hardness |Potential frost action Uncoated steel Concrete 
i 
1 
' 
! 


1 
1 
i} 
1 
1 
' ' 
i | 
{ 1 
{ H 
1Beo enna nena anne nnn --=- >60 0 | =oo |Moderate--------------- |LoW----------=-------~ High. 
Alonzville 
' 1 1 1 
Urner nanan nnn nnn nnn nen i 0 {= |Moderate=-------------- | LOW een naan enn nn jHigh. 
Alonzville 
| ' 1 t t 
7) = tt ata | 20-40 {Soft | LOW----9-=-"--=-------- | LoWn----++------- nn iHigh. 
Berks H H i H H 
' t | ' t 
! I t { ' 
3C*: i t i 
BerkS--weennecenennnne {| 20-40 {Soft | LOW--- ana nnn nn nnn nnn nn | Low-----~-------=----- {High. 
{ i) 1 ' ! 
i) 1 i} 1 1 
Weikert---------------- { 10-20 iSoft {Moderate Pa dsso-s-4sse=% |Moderate--~~---------- Moderate. 
' i] ' 
‘ ' i i] ' 
4B, 4C------------------ | 20-40 {Soft | High------------------- \High------------------ IHigh. 
Blairton H i H | { 
| | | 
5B, 5C, 6B, 6C, 6D------ } 60 fo nee |Moderate--------------- |High------------------ \Moderate. 
Braddock { t I { ! 
Than nn nnn n nn nnn nnn anna | 260 f === |Moderate-------------~- | LoW-~ 999-99 --- enna i Low. 
Broadway ' ' H H { 
| 
BB, 8Cwn nent nner ene nnn n= } 20-40 {Hard |Moderate--------------- |High------------------ Low. 
Carbo { H H I | 
1 ' ' ' d 
' ' 4 t ' 
9C*, 9D*: | { ' { H 
Carboresennennnennnnn-- { 20-40 {Hard {Moderate--------------- | High------------------ | Low. 
' ' ! t t 
' i) ! 1 f) 
Endcav----------------- {| 40-60 {Hard |Moderate--------------- High---------=-e~----- | Low. 
' 1 ' { 
t 4 f) 1 ' 
l0Anm ane n enone necnernnen | 60 [| w= |Moderate--------------- | LOWnn none ce eee enn n nnn \Moderate. 
Caverns H H H I H 
11B, 11C, 11D, 11E, 12C,| H { i i 
12D, 13C, 13D, 13E----- | 20-40 {Hard |Moderate=------+------- |High-~=9--------9+2--- | Low. 
Chilhowie 
' ) ' t i 
14B, 14C---------------- 1 60 | -=- |High---~--------------- |Moderate-------==----- |High. 
Coursey H H H H | 
| 
15Aronn enn eeccencencece= { 60 [ o= {Moderate~-------------- | LOWns eee nn nn nnn n nn nnn iModerate. 
Derroc i H H i H 
16B, 16C---------------- { 40-60 {Soft |Moderate--------------- | High--~----nenen nnn ne | Low. 
Edom H { H | H 
| 
17B, 17C, 17D, 18B, 18C-{ 40-60 {Hard iModerate--------------- | High------------------ Low. 
Endcav } H H H 
| 
19D--------------------- | 60 j= |Moderate--------------- |Moderate--~---------=- {High, 
Frederick | H H H 
t ' 1 ' 
! 1 ' ( t 
20B*, 20C*, 20D*, 21B*, | I H H i 
21C*, 21D*, 21E*, 22B%,! ‘ i H { 
22C*, 22D*, 23C*, 23D*:! { ! H | 
Frederick------------- 1 >60 --- iModerate--------------- |Moderate-------~------ 'High. 
' i] ! 
! ' ' t 


See footnote at end of table. 
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' 

Soil name and \ 
map symbol | Depth 

t 

t 


Hardness |Potential frost action Uncoated steel Concrete 
1 


' 

1 

‘ 
ha 
, I ' 

i 

20B*, 20C*, 20D*, 21B*, | 
21C*, 21D*, 21E*, 22B*,! 


22C*, 22D*, 23C*, 23D*:} } 


1 

' 

i) 

' 

1 

' { 

i) ' 

1 1 

t ' 

4 ! 

' ' 

i \ 

1 1 H 

Poplimentow----------- | >60 jHard !Moderate++~+----------- |Hightercenne nnn nnn n= iModerate. 

! ' ' ! t 

t 4 t { 
24B*, 24C*, 24D*, 24E*: | | ‘ H { 
Gainesboro------------- 20-40 {Hard 'Moderate--------------- 'Moderate-------------- ‘Moderate. 

1 ' t t 

! fy 1 1 i] 
BerkS---<2-------- eee ee | 20-40 {Soft Ke) Prt es \LOWeo rene n meee nen nnne= \High. 

' ' ' ! t 

1 ' t 1 
25B, 25C, 25D, 26C, 26D,!} H | | ! 
27C, 27D, 27E, 28C, H t i 1 | 
28D, 28E+e+enwe eee nenne } 20-40 {Soft \Moderate-----+-----~---- | LoWen conn n enone ee eeee {High. 

Gilpin 1 I { i i 

| | 
29 w-------------------- : >60 | --- \Moderate--------9------ ! Low------------------- ' Low. 
Gladehill t 

| ! 

10): eo ' >60 | --- |High----+-------------- |High--------+--------- 'Moderate. 
Guyan i ' i H ! 

| 
31B, 31C, 32C, 32D------ } 60 | = |Moderate=---9----2---2- |Moderate-------------- jHigh. 
Jefferson H H i H H 

| 
33C, 33D, 33E----------- ' 60 | nee 'Moderate--------------- \Moderate-------------- \High. 
Jefferson I | ! I 1 

! H H { 
34B, 34C, 35C, 35D, 36B,! H { 1 1 
36C, 37C, 37D, 37E----- 1 60 f nae \Moderate--------=---==- \Moderate-------------- 'High. 

Laidig | i 

| 
38B*, 38C*, 38D*, 38E*: } H { 1 | 
Lehewn~-eneecmeneecee= i 20-40 jHard | LOWnn waar nnn cnneeeennna |LOWs sane n enna n nnn n nn High. 

' i t 1 

t ' ( ' J 
Gainesboro------------- 20-40 j|Hard \Moderate--------------- \Moderate talaleaeteetatetataaal \Moderate. 

4 i} 

' ! 1 t I 
39A---+---+---+-------- + H >60 | --- 'Moderate@-------------- lLoWe teen nen nnn c nnn 'Low. 
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See footnote at end of table. 


Soil Survey 


288 


TABLE 17.--SOIL FEATURES~-Continued 


o% 
ee 
oe 
i) i] 
oO i 1 . . . ‘ 
i=} ) ‘ a v oY v 
° a vw ow vw 
7] vo o 0 i] @ 
fo} . . . hi . . e hy ° . . . by HW . 
G s a < v a GS a eo a a a eo wv @ a 
a mo = an a % om oO fs ue] mn mn low mn 3 3 feu 
fe} aA (eo) A 4 3 oo od bu (e} aA oA ian dd ° ie} 7 
2 <— a xz ie) = = ee] om) = a oc i] co = = 4 
o ‘ ' t ‘ i] i) ‘ i] t i) 1 i] i] ] 4 ] 
o ! ' t i] i] 4 i 1 ' 4 4 ! 4 1 ‘ ‘ 
( i i] i] ‘ t ‘ i t i ‘ i] i] ‘ t i] 
! i) i i] ‘ ' t i 1 i i] i] ' t ! i] 
° on] t 4 1 i] t i) t i] I 4 ' i] ! & ! i] 
o t ' i] t i] ' i) i I ‘ t 1 ! ‘ 1 i] 
a o t i i] i) t ' t i 1 ‘ t i] 1 ' 4 i 
n wv t i) i] ‘ ' ' i] i) i) i] { i] i] i] i] 4 
7) ' i) i] i) 4 ' ! ! i ‘ i] [ i] t t i] 
[a4 ' ‘ i] ! t i 4 t 1 ‘ i) ' i] ! e t 
ie] t ‘ ‘ ‘ t ' t ! 4 ' 1 t ' [ i] ! a i] 
ov ‘ ‘ t ‘ i] 4 4 I i] i) i ‘ 1 ! 1 ! i] ‘ 
v t i) t t ‘ i i] ! i] ' ‘ t 4 t ' 1 4 i] 
Cs] t t t i] ‘ J i] t i i) 4 1 i) 1 ‘ i] 
° t ‘ t 4 4 1 i] i) ‘ i) 4 1 ! cy i} t 
(9) ! i t a 4 ! ‘ i) ‘ 1 ‘ i] t aa v ‘ 
i=] t i] t i] ‘ f] i] t i] a ‘ i] ' a ie) ! 
ca ee i Pih £ bh & bi of i ce ee 
fou a = = iy = mn mn m = = = = 9 3 = 
cas asl ° ° rus ° aA > Puan ° fo] Q Qo is] ie) ie} 
Es) C7] 4 ai a 4 a oc = wl H Hw oo = = H 
t t ' ‘ ‘ ' i] i} t i) t ‘ 1 ' a ' 
s t i) ! ‘ t ' ‘ ! ! i] t ! ! 1 4 1 
oO [ t 4 i] ' t t i ' a ‘ ' ) ! ‘ i] 
ot t t i] i] t i) ‘ i ' i] t t i) ' i] i] 
oat i} i) 4 ' t U i) ‘ ‘ ‘ i) ' ! ! i] | 
19] { t ! ‘ i) i] ! 1 t ‘ i) ' i) ! t ‘ 
0 t ( ‘ ! ! i) 1 ‘ ‘ ' ' ' ! ' i] 
t i) ‘ ‘ i ' ' i) t i] ! ! ' ' ! i] 
amd t ‘ ( Ly i 1 ! i) ' i] ' ' t t t 8 
a t ‘ i] ' 4 ' ‘ ' i} ( i) 1 t 1 i] 
° i} t ‘ ‘ 1 t 4 ' t 4 i] ' t ! t ! t i 
& t C t 4 4 t 4 ! 4 I t ‘ ! 1 l i i) i] 
Mw E i] ‘ i] i] i) ‘] { t i t t 4 1 t i) t t 
t t i t i 1 ' ‘ ' t ' 1 t ' i) ‘ 
= t ‘ ‘ i) ' 1 ' i) i i] ! ! t ' i) t 
Ls] [ o ‘ t 4 o i) ® ov ‘ ' 4 t ov cc) ‘ 
- t uv i] ! i wv 4 ow v J ' i) t oad om ‘ 
os t ie ‘ 4 ‘ is i] oO a ‘ i] i) ! ie oO t 
17 t WW i] t i] uw i wt u t 4 ( t hy uy i) 
o G ov J t ‘ oe rej Vv v a 1 i ! wo v i 
and m Med = = = Ke] fou ue) ue) = = = = ued uel = 
Oo haa] ie} fe] Q Qo ° nm ie} oO fej fe} (2) ° 3° is} ° 
ay 23] = [en = <= = = I) ta qo A = 
n 
n 
v 
Seal ak Eee. Meee ae A OA oe toe. eg, ee de 
8) 0 ' Gd o El Gy d fe) i ‘ is} U FE Gs) G 0 ° ° [°] 
c io = xc x oc Es] Ww x x = a < ii n on 
FE 
a =) o o ° oO i=) oO Oo oO o Oo oO 
Bad oO + wo vt - oO oO vv oO Lu a > a N N a 
Q a ‘oO oO U oO L] i i] ite) ie) t wo ‘ t t 1 ' 1 t 
Vv i “nw [=] oO °o o “A “aw oO nan o Qo Qo o o oO oOo 
a N a N N N ™N N N N a a N 
‘ ' ' i i) i] 1 t ' ‘ bol ‘ ba ‘ ‘ J ! i) 
i) ' t t 4 i] ‘ i] t ' ms 4 mai =~ t i) ' so | 1 
t ( ' ' ' i] i] ' t 5 eat i] wv « ' t t xii ! 
! ‘ t ' i i t t ‘ wo) i ol t ‘ ' Ry t ! 
i i] ‘ ‘ t 4 ' ‘ t ‘ ‘ i] \ Ne] ' i) ' asl ! 
i) i) ' ‘ t 4 4 i) i) i) bea | i bean | Xe) ' t t wt 1 
ue) i) i i) t i] i] i] ' i] 1 oO: 4 At ‘ i ' i] 1 
aa 1 i] i) t t ! 1 ' t ! o1 ' wT t bas ‘ i ' = 1 
eo f 1 i ‘ i] ! 1 ‘ ‘ i) wl ' wt * i ‘ t | ! 
2 1 1 ’ i] ' ! ! t ‘ i 4 ‘ 3] ( i) ' at i] 
og 1 i] ! ‘ ‘ i] i 5 8 t bee i = wo t t t nt ' 
5 > 1 Q ' Q, ‘ 1 fe t 4 i] mi ‘ es ie) t i) t wl ! 
a ’ o ' ° 4’ i) ~m t@o ‘ i) ‘ » ol t m4 t i) t ! ! 
fo] [ ow ' aI ‘ t ts) tea t 1 uu n Ks) wl ! wt bad i) ( 1 =r ! 
Qa t oO t U ‘ t ia a 1 v oad [=] 1 i) i * i ' ‘ * it ! 
ag t a t oa a ' - toed 4 Lied cq i=] oO bam | i] ~i a t 1 t Gt ! 
aE 1 a ' 2 i t aos t> i] ON Vv o a vOIs a ais wy a | ied Ow 1 
Oo ' ° t ° i S Mm -d iu 4 Od a a alo NG mio Ke] cy = poe OW 1 
wn toby ° a v mo 1g i wo pat v S mr yw ov wind oot vo 1a cy n 
no) oo Me Q ae ea ed & ie in Q uy eI ed bod a io “kK a 1M = AG as 
si 48 3 £8 £ 3 of 8 48 gh v8 cS 2 88 go ose Hee S LB EF 
on ae 1S) Ne a = on Ud boa) we WOH mp gop dD foe) N= m Oo wo ~ =z Os a 
wy wy wn wy wn wy wy a) wy wy Oo © oO oO \9 


See footnote at end of table. 


Shenandoah County, Virginia 289 


TABLE 17.--SOIL FEATURES--Continued 


Soil name and | H ; 
map symbol | Depth {Hardness {Potential frost action Concrete 
! ! 
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I 1 
' ' 
T0 Bw conn eenenwoneeneoena i >60 --- |Moderate--------------- | LOWee nner ncennnnene= iModerate. 
Wolf gap ' 
71D, 71E, 72E----------- i 260 RSP |Moderate--------------- | High------------------ {High. 
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Zepp 
I 


* See description of the map unit for composition and behavior characteristics of the map unit. 


290 


' 
Soil name { 
i] 
1 


Massanet ta-------- een on- 
Massanut ten-----o nner enn 


Trappist----n--en eer nnn 
Udorthents-werrennsnana--98 


TABLE 18.--CLASSIFICATION OF THE SOILS 


Family or higher taxonomic class 


Fine-loamy, siliceous, mesic Typic Hapludults 
Loamy-skeletal, mixed, mesic Typic Dystrochrepts 
Fine-loamy, mixed, mesic Aquic Hapludults 

Clayey, mixed, mesic Typic Hapludults 

Fine-silty, siliceous, mesic Fluventic Hapludolls 
Very fine, mixed, mesic Typic Hapludalfs 
Coarse-loamy, siliceous, mesic Ultic Hapludalfs 

Very fine, mixed, mesic Typic Hapludalfs 

Fine-loamy, siliceous, mesic Aquic Hapludults 
Loamy~skeletal, siliceous, mesic Dystric Fluventic Eutrochrepts 
Sandy-skeletal, siliceous, mesic Typic Udorthents 
Fine, illitic, mesic Typic Hapludalfs 

Very fine, mixed, mesic Typic Hapludalfs 

Clayey, mixed, mesic Typic Paleudults 
Loamy-skeletal, mixed, mesic Typic Hapludults 
Fine-loamy, mixed, mesic Typic Hapludults 
Coarse~loamy, siliceous, mesic Fluventic Hapludolls 
Fine-loamy, mixed, mesic Aeric Ochraquults 
Fine-loamy, siliceous, mesic Typic Hapludults 
Fine-loamy, siliceous, mesic Typic Fragiudults 
Loamy-skeletal, siliceous, mesic Typic Dystrochrepts 
Fine-loamy, carbonatic, mesic Fluvaquentic Hapludolls 
Coarse-loamy, siliceous, mesic Typic Hapludults 
Fine, mixed, mesic Typic Ochraqualfs 

Fine-loamy, siliceous, mesic Typic Fragiudults 
Fine-silty, siliceous, mesic Fluvaquentic Hapludolls 
Fine-silty, siliceous, mesic Fluventic Hapludolls 
Clayey, mixed, mesic Lithic Hapludalfs 

Fine, mixed, mesic Ultic Hapludalfs 

Clayey, mixed, mesic Typic Ochraquults 

Clayey, mixed, mesic Typic Hapludults 

Clayey, mixed, mesic Typic Hapludults 

Fine, mixed, mesic Aeric Ochraqualfs 

Clayey, mixed, mesic Typic Hapludults 

Udorthents 

Clayey, mixed, mesic Typic Hapludults 
Loamy~skeletal, siliceous, mesic Typic Dystrochrepts 
Loamy-skeletal, mixed, mesic Lithic Dystrochrepts 
Fine-loamy, siliceous, mesic Fluventic Hapludollis 
Coarse-loamy, siliceous, mesic Typic Hapludults 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 


FREDERICK 


LEGEND 


SOILS FORMED IN RESIDUUM OF LIMESTONE AND INTERBEDDED 
LIMESTONE AND CALCAREOUS SHALE; ON UPLANDS IN THE 
SHENANDOAH VALLEY 


FREDERICK-POPLIMENTO-ENDCAV: Deep and very deep, gently sloping to 
moderately steep, well drained soils that have a clayey subsoil 


CHILHOWIE-CARBO-ENDCAV: Moderately deep and deep, gently sloping to 
steep, well drained soils that have a clayey subsoil 


SOILS FORMED IN RESIDUAL OR COLLUVIAL MATERIAL DERIVED FROM 
SHALE AND SANDSTONE; ON UPLANDS AND MOUNTAIN SIDE SLOPES 


WEIKERT-BERKS-LAIDIG: Shallow to very deep, gently sloping to very steep, 
well drained to somewhat excessively drained soils that have a loamy subsoil 


LEHEW-GAINESBORO: Moderately deep, gently sloping to very steep, well 
drained and somewhat excessively drained soils that have a loamy subsoil 


ROCK OUTCROP AND SOILS FORMED IN RESIDUAL OR COLLUVIAL 
MATERIAL WEATHERED FROM SANDSTONE; IN THE APPALACHIAN AND 
MASSANUTTEN MOUNTAINS 


WALLLEN-LAIDIG: Moderately deep and very deep, gently sloping to very 
steep, somewhat excessively drained and well drained soils that have a loamy 
subsoil 


WALLEN-ROCK OUTCROP-DRALL: Rock outcrop and moderately deep 
and deep, gently sloping to very steep, somewhat excessively drained and 
excessively drained soils that have a loamy or sandy subsoil 


SOILS FORMED IN ALLUVIAL MATERIAL; ON RIVER TERRACES 
UNISON-MOOMAW-BRADDOCK: Very deep, gently sloping to moderately 
steep, well drained and moderately well drained soils that have a loamy or 
clayey subsoil 
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CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


SOIL LEGEND 


Map symbols consist of numbers or a combination of numbers and letters. 
The number represents the kind of soil. A capital letter following the number 
indicates the slope class. Symbols without a slope letter represent nearly 


CULTURAL FEATURES SPECIAL SYMBOLS FOR 


SYMBOL 


level soils, miscellaneous areas, and soils named for higher categories. 


BOUNDARIES 


NAME 


Alonzville loam, 2 to 7 percent slopes, rarely flooded 
Alonzville loam, 7 to 15 percent slopes 


Berks channery silt loam, 2 to 7 percent slopes 

Berks-Weikert complex, 7 to 15 percent slopes 

Blairton silt loam, 2 to 7 percent slopes 

Blairton silt loam, 7 to 15 percent slopes 

Braddock loam, 2 to 7 percent slopes 

Braddock loam, 7 to 15 percent slopes 

Braddock cobbly loam, 2 to 7 percent slopes 

Braddock cobbly loam, 7 to 15 percent slopes 

Braddock cobbly loam, 15 to 25 percent slopes 

Broadway silt loam, 0 to 2 percent slopes, occasionally flooded 


Carbo silty clay loam, 2 to 7 percent slopes 

Carbo silty clay loam, 7 to 15 percent slopes 

Carbo-Endcav complex, 2 to 15 percent slopes, very rocky 
Carbo-Endcav complex, 15 to 35 percent slopes, very rocky 
Caverns sandy loam, 0 to 2 percent slopes, rarely flooded 
Chilhowie silty clay loam, 2 to 7 percent slopes 

Chilhowie silty clay loam, 7 to 15 percent slopes 

Chilhowie silty clay loam, 15 to 25 percent slopes 

Chilhowie silty clay loam, 25 to 35 percent slopes 

Chilhowie silty clay loam, 7 to 15 percent slopes, rocky 
Chilhowie silty clay loam, 15 to 25 percent slopes, rocky 
Chilhowie silty clay loam, 7 to 15 percent slopes, very rocky 
Chilhowie silty clay loam, 15 to 35 percent slopes, very rocky 
Chilhowie silty clay loam, 35 to 55 percent slopes, very rocky 
Coursey loam, 2 to 7 percent slopes 

Coursey loam, 7 to 15 percent slopes 


Derroc cobbly sandy loam, 0 to 2 percent slopes, frequently flooded 


Edom silty clay loam, 2 to 7 percent slopes 
Edom silty clay loam, 7 to 15 percent slopes 
Endcav silt loam, 2 to 7 percent slopes 
Endcav silt loam, 7 to 15 percent slopes 
Endcav silt loam, 15 to 25 percent slopes 
Endcav silt loam, 2 to 7 percent slopes, rocky 
Endcav silt loam, 7 to 15 percent slopes, rocky 


Frederick gravelly silt loam, 15 to 35 percent slopes 

Frederick and Poplimento silt loams, 2 to 7 percent slopes 

Frederick and Poplimento silt loams, 7 to 15 percent slopes 

Frederick and Poplimento silt loams, 15 to 25 percent slopes 

Frederick and Poplimento gravelly silt loams, 2 to 7 percent slopes 
Frederick and Poplimento gravelly silt loams, 7 to 15 percent slopes 
Frederick and Poplimento gravelly silt loams, 15 to 25 percent slopes 
Frederick and Poplimento gravelly silt loams, 25 to 35 percent slopes 
Frederick and Poplimento silt loams, 2 to 7 percent slopes, rocky 
Frederick and Poplimento silt loams, 7 to 15 percent slopes, rocky 
Frederick and Poplimento silt loams, 15 to 25 percent slopes, rocky 
Frederick and Poplimento silt loams, 2 to 15 percent slopes, very rocky 
Frederick and Poplimento silt loams, 15 to 35 percent slopes, very rocky 


Gainesboro-Berks complex, 2 to 7 percent slopes 
Gainesboro-Berks complex, 7 to 15 percent slopes 
Gainesboro-Berks complex, 15 to 25 percent slopes 
Gainesboro-Berks complex, 25 to 35 percent slopes 

Gilpin silt loam, 2 to 7 percent slopes 

Gilpih silt loam, 7 to 15 percent slopes 

Gilpin silt loam, 15 to 25 percent slopes 

Gilpin channery silt loam, 2 to 15 percent slopes 

Gilpin channery silt loam, 15 to 35 percent slopes 

Gilpin channery silt loam, 7 to 15 percent slopes, stony 
Gilpin channery silt loam, 15 to 25 percent slopes, stony 
Gilpin channery silt loam, 25 to 35 percent slopes, stony 
Gilpin channery silt loam, 2 to 15 percent slopes, very stony 
Gilpin channery silt loam, 15 to 35 percent slopes, very stony 
Gilpin channery silt loam, 35 to 55 percent slopes, very stony 
Gladehill fine sandy loam, 0 to 2 percent slopes, occasionally flooded 
Guyan silt loam, 0 to 2 percent slopes, rarely flooded 


Jefferson sandy loam, 2 to 7 percent slopes 

Jefferson sandy loam, 7 to 15 percent slopes 

Jéfferson sandy loam, 2 to 15 percent slopes 

Jefferson sandy loam, 15 to 35 percent slopes 

Jefferson sandy loam, 2 to 15 percent slopes, very stony 
Jefferson sandy loam, 15 to 35 percent slopes, very stony 
Jefferson sandy loam, 35 to 55 percent slopes, very stony 


SYMBOL 


NAME 


Laidig channery loam, 2 to 7 percent slopes 

Laidig channery loam, 7 to 15 percent slopes 

Laidig channery loam, 2 to 15 percent slopes 

Laidig channery loam, 15 to 35 percent slopes 

Laidig channery loam, 2 to 7 percent slopes, stony 

Laidig channery loam, 7 to 15 percent slopes, stony 
Laidig channery loam, 2 to 15 percent slopes, very stony 
Laidig channery loam, 15 to 35 percent slopes, very stony 
Laidig channery loam, 35 to 55 percent slopes, very stony 
Lehew and Gainesboro soils, 2 to 7 percent slopes 
Lehew and Gainesboro soils, 7 to 15 percent slopes 
Lehew and Gainesboro soils, 15 to 25 percent slopes 
Lehew and Gainesboro soils, 25 to 35 percent slopes 


Massanetta silt loam, 0 to 2 percent slopes, occasionally flooded 
Massanutten channery silt loam, 15 to 35 percent slopes 
Massanutten channery silt loam, 35 to 55 percent slopes 
Massanutten channery silt loam, 15 to 35 percent slopes, very stony 
Massanutten channery silt loam, 35 to 55 percent slopes, very stony 
Maurertown silty clay loam, 0 to 2 percent slopes 

Moomaw fine sandy loam, 2 to 7 percent slopes 

Moomaw fine sandy loam, 7 to 15 percent slopes 

Moomaw cobbly fine sandy loam, 2 to 7 percent slopes 

Moomaw cobbly fine sandy loam, 7 to 15 percent slopes 


Newmarc silt loam, 0 to 2 percent slopes, occasionally flooded 
Nomberville loam, 0 to 2 percent slopes, rarely flooded 


Opequon silty clay loam, 2 to 15 percent slopes, rocky 
Opequon silty clay loam, 2 to 15 percent slopes, very rocky 
Opequon silty clay loam, 15 to 25 percent slopes, very rocky 


Pits and Dumps. 
Purdy silty clay loam, 0 to 2 percent slopes 


Rock outcrop-Carbo complex, 2 to 25 percent slopes 
Rock outcrop-Drall-Wallen complex, 15 to 70 percent slopes 


Sequoia loam, 2 to 15 percent slopes 
Sequoia loam, 15 to 35 percent slopes 
Sequoia loam, 35 to 55 percent slopes 


Timberville silt loam, 2 to 7 percent slopes, frequently flooded 
Toms silt loam, 0 to 2 percent slopes 

Trappist silt loam, 2 to 7 percent slopes 

Trappist silt loam, 7 to 15 percent slopes 


Udorthents, loamy 

Udorthents-Urban land complex 

Unison loam, 2 to 7 percent slopes 

Unison loam, 7 to 15 percent slopes 

Unison gravelly loam, 2 to 7 percent slopes 
Unison gravelly loam, 7 to 15 percent slopes 
Unison cobbly loam, 2 to 7 percent slopes 
Unison cobbly loam, 7 to 15 percent slopes 


Wallen channery sandy loam, 7 to 15 percent slopes 

Wallen channery sandy loam, 15 to 35 percent slopes 

Wallen channery sandy loam, 2 to 15 percent slopes, very stony 
Wallen channery sandy loam, 15 to 35 percent slopes, very stony 
Wallen channery sandy loam, 35 to 55 percent slopes, very stony 
Wallen channery sandy loam, 15 to 35 percent slopes, extremely stony 
Wallen channery sandy loam, 35 to 55 percent slopes, extremely stony 
Wallen channery sandy loam, 55 to 70 percent slopes, extremely stony 
Wallen-Lehew complex, 2 to 15 percent slopes, very stony 
Wallen-Lehew complex, 15 to 35 percent slopes, very stony 
Wallen-Lehew complex, 35 to 55 percent slopes, very stony 
Wallen-Lehew complex, 35 to 55 percent slopes, extremely stony 
Wallen-Lehew complex, 55 to 70 percent slopes, extremely stony 
Weikert channery silt loam, 55 to 70 percent slopes 

Weikert-Berks complex, 15 to 35 percent slopes 

Weikert-Berks complex, 35 to 55 percent slopes 

Weikert-Berks complex, 15 to 35 percent slopes, very stony 
Weikert-Berks complex, 35 to 70 percent slopes, very stony 

Wolfgap loam, 1 to 5 percent slopes, rarely flooded 


Zepp very channery loam, 15 to 35 percent slopes, very stony 
Zepp very channery loam, 35 to 55 percent slopes, very stony 
Zepp very channery loam, 35 to 55 percent slopes, extremely stony 


National, state or province 
County or parish 


Minor civil division 


Reservation (national forest or park, 


state forest or park, 
and large airport) 


Land grant 
Limit of soil survey (label) 
Field sheet matchline and neatline 
AD HOC BOUNDARY (label) 
Small airport, airtield, park, oilfield, 
cemetery, or flood pool 


STATE COORDINATE TICK 


LAND DIVISION CORNER 
(sections and land grants) 


ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEM & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 


RAILROAD 


POWER TRANSMISSION LINE 
(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 
(normally not shown) 
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Coordinate grid ticks and land division corners, if shown are approximately positioned 
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